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mm^: mmm 

mm(D^m x5^i/> (^) m^i^is^xj^^cD^m 

feMw/Mn (Mw : M n : m^m-^^^M) ti^l .8&.±4 .5 

^mX':^^^h^mm.t.-t^:^^\yy (^) fi^#:„ 
# [W^^2] 

last:, t':*!; >cfiT'M^$ti^^P»S*^o . 2~ i 8 d i/ g<Dmm\z 

1 3 5X:, -T-*:^ y >cfiT'M^L;t@|SS3ite|g ([77] (dl/g))i:190°C 
. 2.16k g1^MTT'S!l^Lfe^;i/ h^O-lx-h (MFR (g/lO:^-) ) i: 

MF R< 1 (Dt^ : [ 7? ] > 1 . 8 5 XMF R~°'^^2 
MFR^l©^^: [77] >1 . 8 5 XMFR"^-^^^ 
^ T'^$tLe59^$:?ifet-ff^^l ^feti2{cfB«®x5^l/> (^^) fi-^^. 

TTfeSM#:Sl~3©V^•rtl7!)^{Cfa«^©^l^l/> (^) m-ir#^o 

1 3 0'C;-^^^t/\/y\,zmm-&-^r=.^. 1 5°C^T'?^£PLfe|^^C^^LTV^-g, 

[M*^6] 



ffilE#2 000-3039143 
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2 3'ClZi3»^y'i:3y^m^ (W (fi»%) ) (d (g/cm^ ) ) t 

MF 1 0 g/'10^(Dt^. 

W< 80Xexp(-100X (d-0.88))+0.1 
MFR>1 0 gXlO^CDt^. 

W< SOX (MFR-9) ^-^^XexpC-lOO (d-0.88))+0.1 

o 

^(D«t>tf-^^]S$*^]^v^ift,^^, (Tm (°c) ) hoym^iS^ 

K=0.1'-'1.5mo 1 %(Dt.^ : Tm^ 135. 0-10. OK 
K = 1 . 5 ~ 5 . 5 mo l%(DiL^ T 1 2 1 . 9*^ 1 . 3 K 
K= 5 . 5~2 Omo 1 : T 1 3 9 . 7 - 4 . 5 K 

^mt^-tm^^ 1 ~ 6 ® v^■r4^*^^cfH«r®a:5=• L/> C^-)* fi-^#:. .- 
[|f#^8] 

i2c-NMR-ei!i^Lfc^^5/;i/;^_h(D;^$(^)^^ng}«!)'^j^^M^i Q 0 om^r=. 
u 0. iM7f5?i-^'fe'S>ff^^i~7(^eA-m;^)^{ciH^®x^u> (^) M^^l^c 

[ft#^9] 
[ff^^l 0] 

a-xTlx ^'-^ >A^l-^^-fe>"rfe-2)|f^JS 1 ~ S(D\^-tnti'\zmM.(D:r.^\yy 
[If*:^ 1 1 ] 

(a) TfH-fi5^ (I) x^m^t\^^mm±'mm.^m^k.. 

(b) {h-i)mm±mi\:^m. 
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(b-3) m^±mit^m tjxf^i^Lx^yi-yM^mm't^ it^^ 



=fo b < itmmm<tyi'^mmxnm^tix^>^x=h^K^mmmm'it:^mmx$>^xn 
n^(Dz>-h(D2m&.±ti<K\^^iz'A'^i^xm^mmLx^^x^^<. 

m-fy'^za^m^icit. v^-f 1 o©@H^^{cMt-'5 R^~R^ x^^ti^&o:) 

%(D{pf£< t^i m(D&iit)m'^^nx\>^x^^<. 

^r:imti'^2(Dm^iZlt. R^ m±. R^ |hI±, R^ |hI±, r4 |«I±, r5 |hI± 

xii, Ti^mm^. /\u¥ym^. mityi^mm. mm^mm. -(:t^^mm. m. 




( I ) 
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o 

m^mi 2] 

m^mi-i i(7)\^^'fM^iztm(D:r.^uy (^) m^i^ (a) m^'\i(D 
ft&cDM-a-^fs (B) ttf^^/^^z.t^!^m.t-t^:r.^i'y (^) M^mmm (c- 
1) = 

±fHftfi(DM-a-<* (B) tl^^ ft^:^l~l 1 (DV^'rtl7b^^ctB«®a:^^'> (^) 
m^i^ (A) J:J^^©ni^P> (^) M-a-^ls (B-1) V&^m^^l 2{Cia«(Z)x 

(«) m^mmm (c-d 

1 v^■r4^*^^cgB«®al5^ L/^ (^) M-^^ (A) i)^^fj:^:it^ 

ff^^ l 2trc{tl 3Kmm<D:ii^Uy (^) M-^^isM^i^ (C-l) 
^ [^^^16] 

1 ®VA-rti*^{CfB«0:n5^l/> (^) M-^^: (A) MIS 

>M-^#: (A-l) „ 
Clt*:^l 7] 

If^^l 6lzmm(D^^y h^'\^:r.^uy (#^) M-^#: (A-l) 

(D) t^^i^tjt^Z.t^S^mil-t^^^^y h^'\t:r,^Uy (^) M-^ 
(C-2) , 

±IHflfi®M-^#: (D) j^-^x^b^ (^) M-^#: (D-1) T'^^Sff^^gl 7 {CfB 
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4^2000 — 127665 



«®x^L/> m) m^mmm (c-2) „ 

[11^:^19] 

H^Sl^vM^l l<^v^■rtl:^^^CsB«®x^L/> (^) fi^^ (A) i:, 

) m^mmm (c-3) „ 

[0 0 0 1 ] 
[0 0 0 2] 

[i§^®^tesii*^^] 

[0 0 0 3] 

nm^Q- 1 8 3 8 1 e^^Am^jii^izmm^titcL^^u^ymm^m^^xm'^ 

iZ:^^Jl^mt>^^^LX\>^r^. :^^Jl^mtU^B^lz-S^^J72^^tiX'^^B^%^<^ 
[0 0 0 4] 

^oAM^S:fflv^TM^Lfex^l/> (^) M-^#:l±, Mm^m^^m-t ^t:i 

\z:^^Mmti^^m.^^r^i!biz. ^^m^piz^^^jv^mti^^^Lx^^^rc.. ^5=-;b 
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□ 

[0 0 0 5] 

WO 93/08221 -^^^;S:HlCfH«$tlfei*J*^^M^ (CGC) $:MVn 
[0 0 0 6] 

[0 0 0 7] 

^ #^¥6 - 2 3 3 7 2 3#<^^J^^{CiH«$nfeT a, N b ffl 

' v^T^g?aM-^b7^a:5^l/> (^) M-^^^li, :J^^^*:J>^(Z)Ji^T'fe<g> G P C fc J: 
U^M^LfcMM^i^J^"-^* (Mw) hmm^^^m (Mn) i: ©itM w/M n ;^)^ 

[0 0 0 8] 

m.\zmin^^l^ii^m^ibt\,^^oti::r.^Vy M-^^*:^Cov^TW5^8Lfei:3 
[0 0 0 9] 
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[0010] 
[0011] 

^mmiz^^=^^i^y (^) m^mt. ±m^mztu^xrm (d ~ (vii 

(i) 13 5-0, y^xm^-^n^mmmmti'^o .2^ 1 8 d 1 s(Dm 

(ii) 1 3 5'c, 7":^] V y^xm^vr^mmmm ( C/?] (d i/g) ) ^ 1 9 

cc, 2 . 1 6 k g#MTT'M^bfe^;i/ N :7n- I/- h (mfr (g/io^) 
) 

MFR<l(D^l^: [tj] >1 . 8 5 XMFR"^-^^^ 
^ MFR^KDi:^: [ 7? ] > 1 . 8 5 X M F R~°-2^^ 
T'^ $ tl ^ P f o 

(iii) u^y v-#4;0n . 5^;i/%j^_h®^^, #^a^ffi:$^^Sm)^^c^v^T 1 

(iv) 1 3 0°C/N°^dpiy u>{c^M$i±fc=^, 7 5 'C ^ T'?^^P U fcl^tC^^ b T 

(v) 2 3°C{Cfel:t^5=^:5?7>Br^^^ (W ) i:^^ (d ( g / c ) 
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) ilTbV 

MF 1 0 syi06^(Dt^. 

W< 8 0 Xexp (- 1 0 0 X (d - 0 . 8 8))+ 0 . 1 
MF R> 1 0 gXl06^(Dt^. 

W<8 OX (MF R - 9) °-2^Xexp(- 100 (d-0.88))+0.1 

(vi) oc-:t\yy^ (K ) :^M^2EM^^*HtT^il!l^L7ti^ 
j^ffi«g(D«=folf-^^^S$*^]SV^i6.^, (Tm (x:) ) ^©M^*^ 

K=0.1~1.5mo 1 : Tm^ 135. 0-10. OK 

9 K= 1 . 5~5 . 5 mo 1 %®^^ : Tm^ 1 2 1 . 9 - 1 . 3 K 

K= 5 . 5~2 0 mo 1 : T m^ 1 3 9 . 7 - 4 . 5 K 

$:^;t-rft#:5l ~6®v^■r4^*^fcfB«©al5=- U> (^) fi-^-^^o 

(vii) ^^C-NMR7:'M^Lfe^:^Sy;bJ^±®;g$(D:9'lfSy?)'^J^^Md^ 1 0 0 0 

mmr=.ij o. iM*Ti"T?fe^„ 

[0 0 12] 

^ (A) TiB-flS^ (I) T'«$n-53g#^M'ffc-a-ifeii:, 
(B) (B-i);t«i^Mfb-^%, 

iB-3)m^±m^t^mt^mLx^:tyM^mm-t^it^m 
^^<^f^^^uy ^ ym^mmm(D^^riz. 3i^iyy^mAm^^-\±^f3-^^r^it 

:r.^UytmMm^m4^2 0 (D a-ytlyy -< y t^^M.^^^-^^ Z. iHZj:-oX 
[0013] 
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Ut2] 




- ( I ) 



[0014] 

ti'b<Dt>%<D2ma±i)m^^izmmi^xm^m^Lx\>^x^^<. 
R^ it. m^t:^mm^r^itm.it7i^mnmtyv jim^mi^. 

mti^ 2 (Dm-^i^lit. V^■r4^7!)^ 1 ocDSe^^tcM-t-SR^-R^ Xwi^tl^m(D 

tr^mti^2(Dm'^izit. R^ m±. r^ ihi±, r^ ibi±> r"^ m±. r^ m± 
nit. M(Dmm^mr=.-tmx$>''j . 

xit. Ti^mm^. j\u^ym^. m^tTi^mm. mm^mm. -^^t^^mm. m 

^^-um^it^mms. ^^m^mm. ^)i'7-^^^m&t.r^it7.x^mm^ 
^L. nti^2&.±(Dm^it. xxm^n^mm(Dmits.^^izm—x^m^£^x^^ 
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[0 0 15] 

*i§p>9{c^^x^i/> (^) m^mmi^ (c-d it. j:fHx^i^> (Pk) m 
-^^ (A) ^m^o)m(Dm^^ (b) , Mx.if_htBx^i/> (^) m^^*: ( 

A) PJ^CDJL^lyy (^) M-^#: (B-1) t-^^^fjt^Zt^mWtLX^^^. 
[00 16] 

*#§0>9{c^^figj^f^:ii, ±iHni^l/> (^) M##: (a) ^ 7^c{i±fHx^ 
(^^) (C-1) LTV^e„ r <fc e) 

[0 0 17] 

:^^mizm^^'^^ hm^:r.^lyy (^) fi^#: (A-1) ti, ±mni^uy ( 
^) S-a-#: (A) {c, ^'fSa-^W^^y v-:i)'^^^:7 h^'e$nT^-5Zl^$:#^ 

[0 0 1 8] 

^^mizm^^^'7 hmm:r.^lyy («) lt-^f4t«#J (C-2) It. ±fB^^*^ 
^'h^'ffix^l^^ (^) M-it#:-(A-l) Mm^(Dm(Dm^i^ (D) , Mvtti 
x5^L/> (^) M-^#: (D-1) tA^^;^^§ii:$:^ltM»ii LTV^<g,„ 
^ [0 0 19] 

■ *5g^{C'^Sx^U'> (^^) M^f*iM^% (C-3) li. x^i/> (^) M-^f^fs 

(A) i:, ^-^T? h ^'14 015^1/ > (^) M-^^ (E) H-fy^^rji^^t^nmtL 

[0 0 2 0] 

[^B.SO*f2fi6U^0B] 

[0 0 2 1 ] 

X5^lx> (^) M^<» 

*I60^(C'^^X5^ (^) x^ i/>®mMii-^#:*fettx^ L/> 



1 0 
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il;^^M^^4 ~2 0(Da-:t\yy-f > h ® ^ > ^A^M^f^cT'fe-S. 
[0 0 2 2] 

nir>7Sih*®;^^M^m;^)U~2 ooDttiP^^^ 
t*:9"l'S*^<^a-^l^:7^' > ; 2/^D^>^>, ^>^n^>''5^>, 5 
-^5^;i/-2-7;i/yif;i/:^>, 7=- h^i/^^ n 2-^ ^;n,4,5,8-i;^ ^ ^ -i 

,2,3,4,4a,5,8,8a-;r^' ^ t Kn:h:7^ if (Z)^^M^I^7b'J4 ~ 2 0 (D®^ 

[0 0 2 3] 

— 10 0 M*%> ^f^L<{i55~l00 M»%, <J;U^?*L<ti65~l00 
M*%. L < 7 0~ 1 0 OM*%(Z)il|-^-e#^L, a -pT U > 

^#;6^4xS^jgL#^iiO~5 oa4%, L < li0~4 5Mi%, 
L<{±0~3 5|t*%, #{C^?^ L<liO~3 Ofi*%(DilI-a-T'#^-r-2):i^;{)^ 

[0 0 2 4] 

^^M^ 1 0 0 OM^Tt UJl^O . 1 L < ttO. 08M*t^Tfe-S 
[0 0 2 5] 

^;t*#§0J(c#^x^ (^) M-a-^tt, >f;bA-^x-i/3>^Dv 

=y-y ^ - (G P C) TM^L/T^Mw/Mn (Mw : M*¥i^^>^*, Mn : Ift^jZ 
^l;^'^^^*) . 8J^^±4 . 5 7|5?i, L< tt2 . 0Ji;l_t4 . 05|^TiT'^S„ 



1 1 
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[0 0 2 6] 

i) ~ (vii) ®e)-fe> ^i'^^< i:=fe; 1 o®M#$:Mfe-rzi^*W^ LV^„ 

( i ) 1 3 5 -c, y'ijv y^nm^-^ti^mmmmib'^ o . 2 ~ i s d i / g, 

^f^L<li0.5~15dl/g. <t:t;^f*L<tt0.8'-10dl/g, Jgfc^ 
^L/<lil.0'-8d 1/g, L<l±1.7~7.5d 1 / g©*gHTfe 

[0 0 2 7] 
[0 0 2 8] 

(ii) r3 5°c, 7':hvy^x^m^Lr=.mmmmx Lv:\ (di/g)) ^, 

i9o°c. 2 . 1 6 k g^MT-eM^bfep^;i/ h :7n- i^- h (mfr (g/io 

MFR<l(Z)i:$: [ 7? ] > 1 . 8 5 XMF R"°-^^2 
^?*L<1* [77] > 1 . 9 5 XMFR"°-192 

MFR^lCDi:^: [ r? ] > 1 . 8 5 X M F R"^'^^^ 
^^L<tt [r?] > 1 . 9 5 XMF R"°-213 

[0 0 2 9] 

( i i i) 3 ^ y -^-^Ati^ 1 . 5 ^;i/%J^AJl® H^. M-UmW,^mm.mK ^ V^T 

m<Dt^. #?a^aj:$3-Bmi^{ci3v>T 1 o 6°cje;^±-e^ffii-€)^^^j5)\'3iS8fi* 



ailiE#2 00 0 - 3039143 
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[0 0 3 0] 

(iv) 1 3 0°CA^^iy\yyizmm^-^t=.^. 7 5 °C ^ T'?^iP U fe|^tC^«? L 

^js® 1 5fia%j;jAT, * b < Jin^y v--^*75)^o. 8-2. o=E;i/%T'fe^ 

[0 0 3 1 ] 

(v) 2 3''C{Cfel:t^-T^;?j>-5r^:9- (W (S*%) ) ^SB-S (d (g/cm^ 

) ) 

M F R ^ 1 0 g /10:$>(Z) ^ : 

W< 80Xexp(-100X (d-0.88))+0.1 

W< 60Xexp(-100X (d-0.88))+0.1 
MF R> 1 0 gXlO^CDt^ : 

W< 80X (MFR-9) ^-^^XexpC- 100 (d-0.88))+0.1 
[0 0 3 2] 

K=0.~1.5mo : Tm^l 3 5.0-1 O.OK, 

Hft-LKltTm^ 1 3 5.0-1 0.7K 
K=1.5~5.5mo l%COt^ : Tm^l 2 1.9-1.3K 

^^L<{iTm^l 2 0.5-K 
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K=5.5'~20mol % ® i:^:Tm^l39.7-4.5K 

t L<liTin^l4 5.3-5.5K 

[0 0 3 3] 

(vii) ^^C-NMRX'm^Vt^^^iy)\yWL±(D^-^(D^^^mm^l 0 0 OM 
[0 0 3 4] 

[0 0 3 5] 

:^mMxit. (^) m^<^(Dmmt&.r(D^oizLxm^^ti^. 

A°'^^-:(^(Z)x^i^> (^) M^fijti 0 ofiM^ptc^LT, nrktfcm^tM H I. 

^ ^Mi: LT(Dn-:ti' ^f'S/;i/-3- (4' t Kn:^^>>-3' .5'-i/-t-^^;b7:L:=.;i/) 
h 0 . 1 ^m^^nh\^X(07.'Tr ^) ymiJ)\yly'0 . 

o 

[0 0 3 6] 

^^C-NMR{CJ: UjKU U^^^^^l^cfitC^i:)-^ 1 , 0 0 0 ^ - > ^ U 
(^^^;i/^^|I^iS:$:M^L;tc M^l±H*«^ (^) tti^L a m b d a 5 O O^M 
a^^^i^tt (^H : 5 0 0MHz) ^m^^fz.. «»iaiS: 1 3 S^EItCT 



1 4 
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L7^„ it^tyy hmmtLX^m^^Uy<D\^-^ (2 9.9 7 ppm) 

0 omg tmmtmum m) ^tmi^mo-y^ujiKy^y : isoTEc^feti^ 

/Oif >- d 6 = 5 : 1 mmit) (DM^WLS m 1 ^Atl. 12 0°C{CTM, 

ft^JCM^iffl/l 4 1-t NMR-jtiiiilim^tf-r K [I] , 1 3 2/^:-^:;~l 

3 3 /^-^^{cmi^T^f oJto 1 ,0 0 O;fj-3jf>'^^i;©^^;b^^|I^10Cli, 5~ 

4 5 p p m®^H{c^ti^PiiJK<Z)a^''^slfD{cMt-^, :^ ^ JV^m^^O ^ Jim 
(DM ( 1 9 . 9 p p m) ©a^^g^S^rbJ: U^ffl Lfeo 

9 [0 0 3 7] 

(Mw/Mn, M n : |JC^t^:$>d^M, Mw : fiS^t^^^i) , 
(Mz/Mw, Mz : Z^*^:$>^M) ) 
^:ir-^-Xt±mGFC - 1 5 OCS:Mv\ ^T® J: e) L TM^ L fe„ 

TSKgel GMH 6 -HT:S.t>*T S K g e 1 GMH6-HTLT' 
:^^A-b--rXtt-€-tl^tl|:^=g7 . 5 mm, 6 0 0 mm-^fe tl , :)!7^A 

^igiii 4 oriiL, ^Kf^ictio-s;^ n DK>if > (^ytmmxm) J3it>*ie 

-fbRSlLM^ LTB HT 0 , 0 2 5M*%$:MVN, 1 . 0 m 1 /:$3^T'# 

MM^tt 0 . 1 mM%ilL. ^mi^A&lt 5 0 0 V-T^ D y «y h ;i/ i: 

0 0 0 fei:t>'Mw>4 X 1 0^ {Co ^^T li^y -ttS^^rffl V^, 1 0 0 0 ^Mw^ 

4 X 1 0^ {coVNTli:/u^y S/■v->!r^:;^J;I/ttS^$:Mv^fe„ re-d^Stt^ti, ri- 
A--t>-;b^iEL/T, P E ^ UTm»:LT^4?)7t1ii-efe^o 
[0 0 3 8] 
(^;i/h7n-U-h (MFR) ) 

(^) S-a-^*;(Djt;e^b^y h$:^fflLT, A S TM D 1 2 3 8-89{C 
t^evM 9 or, 2 . 1 6 k g^tM®^f4^T{CM^^tl^o 
[0 0 3 9] 

(^PSiFfi-S ( [77] ) ) 
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m2 Omg^y^^Vy 1 Sml izmML. 1 3 b°C(Dyt^ JVAytstp-^itm^v 

Lxitmmv ^p^m^-t^o :i(D^mmi'^^-^^iz2mm^)ML. mm (c) ^ 

[0 0 4 0] 

[r/] = 1 i m (7?5p/C) (C^O) 

(M-um&^m^m (tref) ) 

m^mm-t^. mmi^r^yi<V-^-mm^P3m2 1.4mm, ^^^ISO mm(D:^ 
iS^g^: 1 0"C/h(Z)it;gT' 1 4 0°C;i)AG3- 1 5r;^T'^?^t--5c ^(O^, 1ml 

m^- 1 5-c*^e, 1 2 o°c^T' 1 5°c/h<DJiST'#?a-r-5c :i0nui^nxm 
iii-t^-!i<v^-m^(Dm^^^^ hjv^. y - V :^w^m^^^^ybdftmtf (ft- 
I R) iim^'^xm^mmzm^-t^. m^n^:7.^i7 hjv^mmLx. 
^ffi^u v-®^iSi:.^^M^i 0 0 oM^fe';®^^ii$i?$t (^^^ii^M) ^tm-rs 

o 

[0 0 4 1 ] 
[0 0 4 2] 

^^C-NMR{C J: ij P E:J^-7-^c{3{Cj3(-t'5 1,0 0 0 ©pi 
:9^«$:M^Lfeo (^) ML amb d a 5 0 OM^i^^^lli 

isg : 5 0 oMHz) m»mm 1 jj- 3 T^mizxm^i^f^. 

S3, ^b#i/7 hS^^^ L/T±^^5^ l/>(^tl°-^ (2 9.9 7 ppm) &MV^^ 
o KSl 0 mm(DTf?M®NMR?H!f^:S3l;!/^:^l=4'fC, P E "tJ- > 2 5 0 *^ ^5 
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4 0 0 m g t^ytrnmum m) ^tm^^mo-v^ujiKy^^y i s o t e 
. ^tmzmmmm 4: m- NMR-^^ijihii^^'-r k [i] , 

1 3 SK-Vizmi^'rn^r^. 1,00 0:fy-^y^r^i)(D^^Zy;v (j^±) ^ 

rnwiit. 3 2 . 2 p p mtc5Hti<g>^5=- b> (C6+3) (Dm-^^^m^^jnH^Lt^o 

[0 0 4 3] 

-T^i^y-^m^z^Mit. m^^m-^i^m 3 g ^n-y^^j > 4 5 0 m 1 izm^. 145 
# °cx^mm^iir=.^. 2 s-ct-v^^WL. mmzj:ijn-^:fjy7fmm^m^. mm 

(^^) 

1 9 0°C{Cfet-t§ 2. 16k gWfiT'©MF RSlI^^tCf^Pjtl^^^ h v> F$: 

1 2 o°cT' 1 ^r^^^sL, iwmi}^i'fxm'^tx'^^^Lt^(D'^. mm^mmx 

[0 0 4 4] 

m.^. (Tm) ) 

ife.?^ji> ^^^36M^»ft (DSC) <Dm.mmm^^isb. mi<\:f-^^m<Du 
m^m.^,!ivr:Lo m&it. ^m^rjvs.j'^yizmisb. 1 o'*c/:$>T'2 0 o-c^t- 

^ 2 0 0°CT' 5:9-r^^^Lfe=^, 2 0°C/^^T'- 1 5 0 t:*T'|^?aL, 

VA-e 1 0 °C/:9'-e#?at-'&l^(D, f^t)-^ 2 n d ^ >(Z)®|^ffi^<fc ^; 

2M^^■fey^°^^;^:7^;^^^CA°■5:^i/ ^> (PX) $:500ml, MM?: 5 
g (#4), B HT$:M*4(C*f LT 0. 5a4%$:iS:AL, 1 3 0 °C ^ T^Jf!?j 2 °C 
/rfe^T-ML, 1 3 o°CT 1 ^r^^if Lfec ;i®r^, I^M 

t>-^^izmmLr^:itt:mM^i^t=.^. mo. e-cx^xi 5'c^x}^ul. 75 

[0 0 4 5] 



1 7 



ffi|2E# 2000-3039143 




#2000—127665 

hy^mj^^. mmLfz-m^^rizhyx'^izzmm^L. M^^mm'v-M:^ 

[0 0 4 6] 

G PC- I K(Dm^ 

(M) tC^t:j-S^^;bi (Me) ti^h (1 4 X 2 0 0 0) /M 51 V^fc'fit 5:;^ 

10 0 OM^Tt U®^^;i/:9-ii^4ii Lfeo 
[0 0 4 7] 

B.U : Waters^tig ALC/GPC ISO-Cg? 

^ffiiStt/^ffitl : FT-IR (Nicolet,Magna560M) /MCT 
:$>lt:;<J^A : PLgel MIXED-A (7.5mmX SOmmX 23|s:) 

M'WiWi : ODCB 

: l.Oml/min. 

: 140X: 

:0.15ivt% 
?iA* : Iml 

FT-IRXdr^>imiS[ : 20I1I 
FT-IRi^^fg : 4cin~l 

:^^\yy (^) a^<»(7)i^jit:^jS 

^iSB^tc^^x^ b> (^) m^mt. mx\tTm(D^orjtyi'V'7^ym'^m 

M^®#^Tfc, x^u>'$:#^fiM-^$i±^}<)^*feli:i:^l/>hi^^M^m4~ 
2 0(Z)a-:^b>^>r > $:^M-^$ 3 h j; o 3 il ;b^T'^ ^„ 

[0 0 4 8] 



fiBiE# 2000-3039143 
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% -a L 15^ ffl V ^ ^ n -5 r ^ -g> „ 

It. 

(b) (b-i)«^M^l:-a-i^> 

(b-3) jg^^M^b-^^ L T :tyM^m^t ^ it^m 



[0 0 4 9] 

(a) M^^M-fb-^^ 
i&M'^mit^^ (a) li, TfB-*fiS^ (I) T'^^tl^o 
[0 0 5 0] 

[fb3] 



[0 0 5 1 ] 



[0 0 5 2] 



9 ^^^jTSJ-So 




■-• ( i ) 



1 9 
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[0 0 5 3 3 

sec-^^;i/, tert-^^;i/, n-^>^;b, tert-T^;i/, 1 If 

^y^iy^V. n-KT^i/;i/, n- h U ■r'i/;!/. n-^ h^^i^^V. n-^y ^y^i/JV^ n- 
[0 0 5 4] 

>rvT^;b, 2-^5=-;i/::^'5^;i/, :^^^y^)i. 

, i,3->:;?pif^;i/>^5^;i/, 3,3->:;^5^;i/>^f^;i/, n-^^^jv. i-:c5=-;i/^>^;i/, 

tert-:2r^5^;i/, n-^i/jv. n-«t7 n- Kt"* 

n- h i; n--^ h^^i^Jly. n-^y ^^i/JV. n-/\^+}-T-*iy;i/, n-/\ 

[0 0 5 5] 

, ^^uyiy^ u^y^jv, :i^Uyty^U^^tyJl. L/>-2-^^;i/>>^ 



2 0 



ffilE# 2000-3039143 
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^Ur^^V)\j. :^^Uy-2,6-i^:^^;Vi/^U^^i/)V. l/>-2,2,6,6-7^ h 

[0 0 5 6] 

f£-fy^-v^^yi/jv^ :^^iyy-ry^ji. :f>^uyyjv^u—jv^ i^^f-vyry 
^yjv. :f'^iyy-2-:^^;vty^u^^yjv. i<^\^y-i,2,-v i^^)\jy ^ 
^y)\^. u>-2,2,6,6-5^ h^^5^;i/i>^ n/\^i/;i/, l/>r 

^'D^>^;i/^^;L/;&af©^^M^^5~3 0(5[)=fe;®7^»W* LVa., 
[0 0 5 7] 

, i/i'D/^>^;u, y^u^^V)\j. r^^y^ji. J jv^i^jv—jv/jiifaj^mf'^ 

[0 0 5 8] 

Lxmvx\^^^mmmm'it7i<mmt lx. M.i^mizit2-:i^jvy^n^^^y;v. 

2,s-^:y:^^;vyi7n^^yjv. 2,2-t^':^^)i>y^u^^yjv. 2,6-e/^^;i/i/^ 

u^^t/jl. 2,2,6,6,-5^ h'^^^;i'Sy^ o/\:^$/;i/, ^> D b:°;b^ 

i/^' n >^5^;t/^5^;iy, sy^' □ i/^' d:/d if;b:7 i/^n 

[0 0 5 9] 



2 1 



miE^t 2000-3039143 
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Tv^-2,#-^T^oT%±sa-ls^ (I) ^(Dmmiim.m'^^Lx\^^^mmm^t)^ 

[0 0 6 0] 

0 n-zf^JV. -ry>^^;b, sec-^5^;i/, tert->^^;b, n-y\^ty;i 
/^if<Dmmm^m:^'^l — 3 0. S L<«1~2 0(^tt^^*fe{i:9'llg^l^(^r;i/ 

<{i2~2 o®tt:^*'^^fcji^^ii$^^or;i/>:r-;i/a ; :/n/NVi/^;i/;& 
i:*j^^M^ISc;^)> 2 - 3 0, L<tt2'-2 o ©tt^^l^t fc^i:9•l^'-^^®T;^^- 
if ©^^M^^*'^ 3~30. ^?*L<tt3~20 (Z)3S4/^^fDj^^b7K^ 

o®;^^^:^^^^!!;^^!:^^^^^ ; ^'x^;!/. ^^s;^';!/, :^•7^;l/, vf^ni-u;!/, ^ 
->'3ir-i;;i/, ^'ai^^hu;!/, r> h u;b^if(Z)j^mM^-i5c*'^6~3 0, 

[0 0 6 1 ] 

-7 n:73in;i/, >;uuv :sL—)\/f^}immMMc=^W^ — 30, t -t < 1 — 

[0 0 6 2] 



2 2 
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[0 0 6 3] 

-OJ-^^JV. sec->r^;i/. tert->^^;i/, :^yf^y^)V. n-^^i/JVf£tf(D 
U;bJ^^*CD^^M^iS:6~3 0, ^?^L<li6'-2 0®TU-;i/» ; 3tl^(Z)T 

U -;i/»{C7Any>M^, i^^M^l^i~3 0, L < i ~ 2 o ®T;b^;i/ 

# ^^M^^i5ci~3o, n^h<\ti~2 o(Dr)yzi^iym. mmm^WLQ--^ 

3 0. L<(i6~2 0®r U-;i/», ^mM^I5C6~30. ^?^U<{i6~ 

2 0®Ty-n^i/a;&^*(DgMS*U~5MfiSILfeBmTU-;i/»?&;if7bW 

S L/V^„ 
[0 0 6 4] 

[0 0 6 5] 

i/S. T-feN=3r>>a, ;«7;i/5Kx;bS, aix-T-;i/», x-"r-;i/«, Ti/;i/^, 



2 3 
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mMU^'k^t^^^iX. j^^M^^tt 1 -3 0. * L<lil~2 OcDigHtcfe 

[0 0 6 6] 

Tli, Mx.lir5y»> KS, -r<K», -hD«, tiK^S^y 

v^^^-^^*^ bT:R^e«J{cii, :^^jvr^j. y:^^jvr^J. Vx^^jvy^ 

[0 0 6 7] 

XHLXit. m:^lty^JVyyi-:^~hX. x;i/7 - N»v 7JV^JV^:tm. 7 
^;b:^J^ha. ^7t:ny.9-)Vm. i^'5^;rxx5^;i/S, ^r^Ti^;!/ 



2 4 
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^ti. y.jvyit:^-~ h^. y.;vy ^ hS. rJV^Ji^:tm> r -Ji^yi-^ 

V^)y )\/:^ui^^yy.)\^y it%--V. y :sL—)\^7.)\^y it%-v. ^yV)\^7. 
)\jyif%-V. ^-V)\^:r.-^y.yyy it%-V. h u 5^ if h 

^y^y;i:ta^y\fyy.;vyit:^- h^£if(Dy.j\yy yf ; :^^jvy.;vy 

■{^-h. y :c,~)\jy.)\jy ^ %~V^ KyV}\yy.)\^y>(%~Y. p- h;i/x>>?.;i/ 

[0 0 6 8] 
[0 0 6 9] 

mx&^. 

[0 0 7 0] 

tt^R^iiLX^^h^^mityi^mmtLXlt. n--^ntf;i/, 
>r y tf;i/, n-^^^;i/, ^y^^'^;!/, sec-:;^'^;i/, tert->^^;b, 

n-/\^Sy;i/;a:if(Dj^^M^m;^)U ~3 0, L < « 1 ~ 2 0 ® ttl^^* 
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[0 0 7 1] 

-t-:/5^ ;i/ y ^ > ^ :7 ;L'>r □ 7 i/ u ;i/ ^ 2f J^)^# if e> ti -5 

o 

[0 0 7 2] 

*^3~3 0, tift L< ti3~2 O<DJi^^|gfn;^^b;!K^»}0^^^litl^«T'^-5.3 
[0 0 7 3] 
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[0 0 7 4] 

i^r:irat)^2(Dm'^\Z\t. |^±, R^ |^±, R^ |hI±. R^ |sI±, R^ n± 
, R^ n±\t. SV^{CIBI-T'tJM^^TV^T=fo J: <, 

2 T'fe'g.o 
[0 0 7 5] 

Xli;J^^M^, An>if>M^> -^fb*^», -r 
[0 0 7 6] 
[0 0 7 7] 

[0 0 7 8] 



mtiE4t 2 0 0 0 - 3 0 
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[0 0 7 9] 
[0 0 8 0] 

5jNX>'T-rhS. ^ly^y-oWiS 
^^ifti'^mii-f ^n. ^7.y^y&. jis:kyT4 h^. :!isyt.:^ym^. Tisy^y ^ ym. 

>, h V ^^ji:!i^7.y >( y^ hvy^ru^^i/Jv•:i^y.y^yf£^(DhvyJh^ 
)h7i^y.y ym ; h f y x.~)\/Ti^y.y h u h ^) )VTi^y.y ^ yf£E(D h U T 

[0081] 

<t.^\m^M-t^mis^mi^t\.^. j\u>fy^^m}i\^x^w^mz\x. PFg 

, i^tnEayyvm^M^. C i , s b c i g i 

[0 0 8 2] 

5~6M3^ot)®;{)^#jf ?jti-5c *^6Ulctt, ti°n-;i/, ifU^i/'> 



2000-3039143 
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[0 0 8 3] 

;i/ y U Jl. x^;i/ 2/ U t^:r.^}\/ y U h U U h u ^ n 

hvy^u^^yjvyvjv. y ai~jvyv jv. t/y ai=.jvyv jv. hvy 
oL—jvyvjv. V^^)\^-\.-zf^)yy^) )\^. P^^)vy a^—jiyv jv. :^^;vy' 
y x.—)\/y^) hu h u ;i/ u v^)±yf-)\^y^))\^. {^y-^y 
)]^^uy x.:^}h) y^J)\yrjiE<Dmtii^MW.1iky^})\y^'. h 'J u ;i/x-7^ 

gmr;!/^;!/*; V'):^^)\^y')}\^yx.-)\,is^E(D^>(mw.^rv-)\^m^j:Ef)^ 

[0 0 8 4] 



2 9 
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[0 0 8 5] 
[0 0 8 6] 

z: ;ri ^ fcPS^ $ ti -5 1> <D 7? V ^ „ 

[0 0 8 7] 



aiiEE#2 0 0 0 - 3 0 
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[0 0 8 8] 



ffiliE#2 0 0 0 
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[0 0 8 9] 
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[^t6] 




[0 0 9 0] 
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[it 7 ] 



"Hexyl "Heptyl "bctyl 




[0 0 9 1 ] 



mU<^ 2000-3039143 





[0 0 9 2] 
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[0 0 9 3] 



3 6 
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[0 0 9 4] 
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[^b 1 1 ] 




[0 0 9 5] 



2000-3039143 



#2000—127 665 




"Hexyl "Octadecyl "Vlexyl 




[0 0 9 6] 
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iyJV^^. "HeptyU±n-^:/^;i/^§:, "OctyUin-Tf^ "NonyUj;n-y 
— %ecy\itn-^i/jvm^. "UndecyUin-i^; "DodecyUj:n- 

[0 0 9 7] 
[0 0 9 8] 

[0 0 9 9] 
^[0100] 

^ iz mm z.(o mm ^ . mm. ^ v n l mm^^^ t- 1 ~ 4 s ^r^^^^f^^ s r ^ 
TMrntLxit. mm. mm> hJvx.y:7.;v7Hym^(Dmmm^m^^^^:tij^x 



4 0 
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[0101] 

[0 10 2] 
[0103] 

[0104] 

}^&tr^i,tT-v jm.^mmLr^^. ^M/^D>f>^b^^, ^MT;i/:¥;i/'fi:i^^(7) 

[0 10 5] 

m. hji^yrjii:^(D^^tyf^mmmt)mtL\^^^(Dt.Lxm^x^^^'^. ^©psu 

4 1 ffiSE#2 0 0 0 - 3 0 



4^2000— 127665 

[0 10 6] 
[0 10 7] 

n<hnr^mm±m^t^mit. 2 7 0MHz ^H-NMR (H:*:^^ GSH-270) 
. FT-IR (SHIMADZU FT-IR8200D) , FD-M^m (Ui^m^ SX-102A) , 

ps-8000) , mm. tk^, ^m^mm^m (^^^y^n cEmm) J&^$:^v^T 

[0108] 
[0109] 

rjv^=.oi^:t^>yit-^m. isj:Uih-3)M^±m^t^mtR}Z^Lx-f^yM^ 

[0 110] 

o 

[0111] 

(b-la) R\ a 1 (O r'')^ hP X*! 
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1-15, L < (i 1 ~4 ©M-fb^^^Sr^L, Xit^^U^ym^f-^mL. m 
lJ0<m^3, nliO^nO, ptt0^p<3, q ii 0 ^ q < 3 (DifcT^ U , 
;^)'»oni+ n + p + q = 3 -efe-So ) 

[0 112] 
(b-lb) -15^ A 1 

L<{ii~4®;^>ft:7K^a$:5t-r» ) 

[0113] 
(b-lc) R** 

(^tp. R^ ^JtO^R*' it. SV^{C|s^-T=bM^oTl^T=fe;J:<, j^mM^-fJCT?)^ 
1~15, ^f*L/<lil~4 (Dj^-ftTfC^a&^L/, {iMg, Z n ^fctiC d 
T'&^o ) 

[01 14] 

R^„ Al(OR^3_„ 

1-15, L< ti 1 -4 ©j^-fbTK^^^r^b, mli^^ L< l± 1 . 5 ^m^ 
3<Z)iS:T^^o ) 

(^cfi, R^tiM^M^^*U~l 5, «^^L<{il-4<Z);^'fb7K^»$:5^L, 
X^i/^^>f>M^$r5^L, mli^g^^ L < 0 <m< 3 T'&-g>„ ) 
^ $ tl S T ;i/ 5 - •5' A 'f b 
-IS^ R^„ A1H3_„ 

(^pf, R^{d;^mM^igS[*"l~l 5, L<Jil ~4®j^'fb;?K 1^^5:5^ 



ffiliE#2 0 0 0 - 3 0 
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R\ a 1 (OR^ )„Xq 

1~15, tt}th<lti^4<Dm'it7i^mm^mL. XitJ\u^ym^^mL. m 
li0<m^3. n{i0^n<3, q 0 ^ q < 3 ®^T'fe U , y^)^OIn+n^-q = 
3T'^eo ) 

[0 115] 

(b-la) izm-t^mmrJl^-^J^m^^t LXJ:VM.i^miZlt 

(i-C4Hg)^ A 1 y (CgHjQ)^ X, y, z «iE®|gJC-e^ U , z^2 



miiE4t 2 0 0 0 - 3 0 
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K ; 

i;x^;bT;b^-'t7A>'ac:y ^S/ K\ >::;x5^;i/T;b ^ - A (2,6-i/'-t->^^ 
;u-4-^^;i/ya:/^S/ K) , x5^;bT;i/^ x-^? a tfx (2,6-i;-t->'--3^;b-4-^ 

:iiy:^>>K) , -r y^5^;bT;i/^Xi^Atf>?. (2,6-e;-t-y^;i/-4-;)t^;i/7aiy 
i> K) ^i£(D V7Jl^JVrj\y ^ X <:7 A r U - □ ^ K ; 

x^;i/t;i/^ xit^A-fej^dp^jT n y F, :/^;i/T;b^ x'^A-fe^^.dpi' n u F. x 

^;i/T;i/^X':7A-fey^.dr^n ^ F^if<Z)r;i/=Sr;i/y;b$ - .i;A-feX^/\^-f' F ; 

x^;i/r;i/5 xit7Ai>'^' n u F, ^''n if ;i/T;b^ x^t; a2/'^ □ u F, zf'^jvr 
;i^—^AV-fu 5. F^if®T;i/=¥;i/r;i/^ xi^As;>y\^^ FJ&^*<D§iS:9'6^fc/N 

i:;x^;i/T;i/^ - .^At FU F, S^":;^'5^;L'T;b^ x-j; A t FU \^r^}^(DV7;i 
=^r;i/T;b^xt7Ali FU F ; 

xf^;bT;b^x'j7Ai;t: FU F, n°;i/T;i/^ xi^ Ai/' t: FU F?&^'(5Dy;i/ 
dr;i/T;b^xi:7Ai;t: FU F^i:'-e®fa(DgPr9'6U{C7K^'fb$tifeT;i/=Jlr;i/T;i/^ 
xt/A ; 

x^;i/T;b^ xi^Ax hdrS/^n U F, :/^;i/T;i/^ X'i; A^> n u F 

, x^;bT;i/^x.^Ax h=3ri/y^n ^ F^ <i:'(Z)g|J^^6lj{C T;i/n ^ S/>ft^ J: t>*A n 



ttiiiE#2 0 0 0 - 3 0 
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[0 1 1 6] 

(C2H5)2 A 1 N(C2H5)A 1 (C2H5)2 t£Ef)-m\f htl^ . 
[0 117] 

sfffH(b-ib) \zm-thit^mh hXlt. 

L i A 1 (CgHg)^, L i A 1 (C^Hjg)^ t^Eft^m^f . 

A, >:/'x^;i/y'y:t^i/'5'A, S^'>^5^;bvy:^ iz-i/ A, >^5^;i/ac5^;i.V^*^ A 

^* M t- -5 3 i: T' § -5 „ 
[0 118] 

[0 119] 

±iB® J: e) t£ ih-i)mm^mi\L^mt. i a-^^a-e * ^ 2 mu^m^^ib-^tx 

[0 12 0] 

^^(DT;b^ y ^it^-r^oTt; J; <, ^:t#gg5p2 - 7 8 6 8 7 -^<^$g{CM^ 
$ 4xT VA§ J; e) ^^^-^'^^^ftW^t^iT;!/ ^ - 17 A:r ^ i/ft-^^T'fe o T =b <k 



4 6 
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[0121] 

[0 12 2] 

[0123] 
[0124] 



4 7 
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[0125] 

-^^^y. "r^y. KT-*;i;>, ^^-^"r^y. :^ ^ ^"rtsytjtEmmmmti^ 
M; iyi7n^y-$(y^ S/^n^^-y->, i/^u>i'^^y^ i^^)\^t/^ u^y ^y 

[0 12 6] 

^r=.:if.^mx-m^^hi[i^^y^fy^m^(Dmm7)\^^-^i^y!t^iyit^m\-^. 
G o'C(DKy^y\zmm-t^Aim^f)^Aim^Wkm.xm'^i o%^t. n^x. 

<{i5%j^AT, #{c^f ^ b<tt2%j^^TT'fe-5>tjc^, t-j&tJt., ^y^yizni^ 

[0127] 

) T'S $ 4x -5 D > fc' ;i/ ^ - 1^; A ;t l/it^m ^ mvf^ Zl % ^ 

[0 12 8] 
[^b 1 3 ] 

R^^ R^1 

\ I / 

Al— O— B— O— Al .... 
/ \ ••■(II) 

R1' R11 
[0 12 9] 

^tf, R^°ti;^^M^iS:55)': 1 ~ 1 0 (>Dj^.<ft;^0«:^^t-. 

1-10 <Z)^'fb*igS$:^t-= 
[0 13 0] 
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R^°-B-(OH)2 - (III) 

[0131] 

frflH-IS^ (III) T'^$tl'ST;i/dr;b^D>gE(Z):R#:6^J&t)0i: LTli. 

;b;}fo>iP, :7i-;i/;}fn>^, jv^i- a in uym. ^y y Jiyi-uy ji 

—jVji^uym. 3,5-hrx ( h U ^'^i/^rn^f^;!/) y ^i—j\y:ii^uym^£Ei!y^^i-f^ 

m> 3,5-tyyjVytuy:!L—;\y!i<uym. ^y y Jiytuy oL—ji-siiuymf^^^t 

[0 13 2] 
[0 13 3] 

y^j\yrjv^=Ly2^t,^ti}tL^\ zn^it imm&x^r^it2m&.±m^^t>-^ 
xm^^^ti^o 

[0134] 

jtiB^j; e)^^%aT;i/^ -':7A;rdpi/^t-ir^(b-2){i, i mmAxtr^it2m 

(b-3) mM'±Mit^m ^ L T ^ ;r > jtf -5 it^^ 

^mnxm^^hin^z.t.(D:&^m^±mit^mhRi^^\.x4yi-ym^mm^^ 
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(DJ:z)^£'it'^!^tLXit. nm^^ 1 - 5 0 1 9 5 0 -B^jkm. 

3 6 ^^Jkm. 3 - 1 7 9 0 0 5 !f^m¥ 3 - 1 7 9 0 0 6 

3-207703 3-207704 -^^fg, U S P - 5 3 

2 110 6-^;^if}cgE«$ti^;b>rx^, -^yirymt^m. Tf^^^yit^s^^i^n 

[0 13 5] 

;r n ^ 5^ if ® 5: ;t L T V ^ T =fe cfc V ^ 7 ^ t ^ :7 «y ^ T' ^ „ 

3Kn>, hV:^ i^-y )\y^u:^^)\,y Muy. h')y. (^y y jvytu 

yaL~;i) :i^uy. hU^ (p-hU;b) 5jfo>, hVy. (o- s u /Kn h 
U;??. (3.5->:;^5^;i/>'ain;i/) :ii^nyt£if^^mf^n^. 

[0 13 6] 

[0137] 
[^fc 1 4 ] 

[0 13 8] 
[0 13 9] 
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[0 14 0] 

mmry'^-^2^:tj^:tytLXM.i^mizit. h :^^)hry^-^h.ij^^ 

V'):^^)hry=^-ryh,ti^:^y^ h V zfu JIT y ^-ry 2^^^^ y ^ |. 
Vy^JVTy^-^2^:^^:ty. hU (n-:;^>;i/) T y=f:-^ 2^itj^^yfjtif(D 

i/'a:^;i.T- y - .t/A;?7^>r>, li,N-2A,6-^y ^ jiy y 

^^^^yjiy7y'^-^A:^^:tyf£i^(Dt^r;v:3rjiry=i~^ 

A ;^ ^ ;t > ^ # P> tl -5 o 
[0141] 

) /}^:^;j%n':7A:*^;?f->J&if(D h y r U -Jly7i^>(.:t^-17AiJ^yfyf^i£^'^m^f^ 
* [0 14 2] 

. #{c h U '^7A;^^;r>, i^^^ }\yr —■O I^ij'f-^y 

, N,N->::;x^;br-y -.i;A:ij^7r->*'J^f ^ Lv^„ 

[0143] 

tj^E^m\-f^z.t.^x^^. 

[0144] 
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;i/r>^-'5'A7=- (p-hu;b) ^n-^^, n ^5^;bT>^- ^^za-t^ (o- 

hU (n--/^;i/) y>rE- -^^At^- (o- h U ;b) jJn ^*:«)\'#if ^ ti-g> 

o 

[0145] 

ii-t/A^h^ (:7a:n;i/) 1?^,. N,N-$;^'ai^;i.T- U ^.1^7 A5^ K ^ (^ni^;!/ 
) /J^'i'^, N,N-2,4,6-/^;>^^^;br- y - i^/A^^- {y nL~}b) lis^mt^E 

[0 14 6] 
[0 14 7] 

, N,N-i;x^;i/r-U-r>A/^>^7ai:^;i/^>^n^>^i;x-.;i/|g^i TfH^ 

(V) (VI) T^$ti5.^'^7m>ft:-^«^=;^if $:#'lf^ - ^tj-e^^o 

[0 14 8] 
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[^b 1 5 ] 




( V ) 



[0149] 

[0 15 0] 
# [^b 1 6 ] 




(VO 



[0151] 

T'ijTi^^y (14); 

(III), tf;?. ChU (n->''^;i/) T^^n-^A] tf:;i (Ft-'^/n-TK 
^-r K K-T-*:^3KU- h) -^i/>r;i/gei^ (lll)^i:'O^MAK^>T->r>(Z)i^jS:if 

[0 15 2] 

(14) , l,3-i^:^jvAj-r^'^y (13) , 6,9-i;^;b 
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I 

^^"riij^^y (14) , KT-':«7/N-r K^-f K-l-7a:n;b-i,3-i/:^;i.Ay3»-;K^ 
Kf';*7/N^ K^-r K-l-^5^;b-l,3-i:;;!j;byNV^^'^>, ^y'T±i/\4 
K-l,3->:;^^;i/-l,3-i/';^;i/y^iV-:h7Kv>, T.S-i;^!?;!/^'^? >^*;?7^^ > (1 
3) , 2,7-VijJVJi^yy=^:ii^y (13), }<^_7,8-j;^ 
5^;i/-7,8-i/:^;i/7\'e7>^;«j;jf^^^ Kt^^a^ K^>r K-il-^ ^;i/-2,7-i:;^;b 

A':7>-5^;{7;J<^>, fs ij (n-:;^>;i,) T > ^ ^ ^ 1-^ ;i/ ^ - , IJ 
(n->^'5^;i/) T>^::i'i7Al-;^j;i/A'^>5=^:^>}^l^- h ij (n-y^L;^) 

hU (n-'^^;v) T >^ n 1^7 A6-557;1/A-t-*;?J7K N (14) , 
NU (n-:/^;i.) ry^-yyj^6-^jvAy'ij:i<i'-h (12) , (ii-:/5-;ix 
) 7y'^~^2^7-:fyjlA^y^:fy7i^]y~ \. (13) , hU (n-^5^;b) ry=E- 
^^7,8-t^:fj;vA^y^:t]rsly-h (12), hU (ii->^'^;i.) Ty^~^M.2, 
9-i^ijJlA^y^^:iiU-h (12) , hU (n-^5^;i,) y - j^.^^^^ 

K^-r K-8-^-5^;i/-7,9-i:/:^;i/A'^7>v^;!7;j< I/- f>, i; (n-^'^;i.) 
-^I^^y'riJJ\>( K9-r K-8-x5^;i/-7,9-i/^;i/A'i7:/-r^^5jf U- N, ( 
n-:/^;i/) T>^-':7A'^7>5=^;«7A^ K^-r K-8->^^;b-7,9-:i;^;i.A':7>5=-*^ 
5j?l^-h> hU (n->^'5^;u) T>^^'t7A'^7>T-*;57A-r K^>r K-S-TU ;^-7,9- 
^>':*r;I/7^''^7>T';^J7}f ly- h, ry=^~^h.^y^ij;\^ \;^^ 
K-9-h U pl5^;i/>>U;b-7,8-i:/:ij;i/y\''^7>-T'^;Kl/- h, hU (n->^^;b) t> 
^-^h.^y^^;\y( K-4,6-i/:/n^-7-^;b7\'.^>^5!j4<U- hj&if® 

i^-h) zjAVuh^m (III), (n-:/5^;b) ry=^-^h.\fy. {^y^iin 

\^-7,&-Vij)\^A^y^ijif.V-V) m^mi^ ilU). N>J (n->r5^;b) 
ry^-^2^\£7s i'yy'ri:jJ\-^ Y^"^^ \^-7,8-Vij)\,;\^y^i^Tfs\y-\.) n 
A;i/hgffg (III), (n-^r^i;!,) r>^-':7Atf;^ (-^^^'^A-r K^^ K 

-7,8-i;;ij;i/A':7>5=^;i7:KL/- h) —^y^jvmi^ (III), hU (n-:/^;i/) 
^-.t;Alf;^ (•:7>5=^:*r/N-^ K-7,8-2;^';{7;bAT^ >5=^^;K h) m^i^ 
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(III), hU (n->^'^;i/) T^^-^^Ahf^ (-^7 >T^^/\-r K^-f K-7,8-i;^ 
;i/A't7>T';?7AKU- N) (III), (n-:;f>;i,) T>^-.t7Atf^ (^ 

JVAyyy^i:}:r<U- h) ^U2^m^ (III), N'; (n-:/^;b) T>^r:i^Alf>?. 
(hUyD^;t^^yN-f F^^ K-7,8-i/-;?j;b/W>T^^jjt-L/- h) ziAjl^hm 
m. (Ill), hU^ ChU (n-:/5^;b) T>^:=.'^A] tr'>^ (-i^^^'^yN^ 
K-7-;ij;i/yW>T^;*j;Jf U- h) ^Di^^i^ (m), i^;^ [ ij (^„-:f^jv) y 
y^^-'^l^^ n'^ ('^>T-*:*A-r K^>r K-7-^;i/ A 1^7 ^T^^ijjjfl^- h) v>5!3* 

(IV) , l^>5. ChU (n->r5^;b) T^^-^A) fcf^ (-i^ >7=-*^y^-r 
■i '^-l-fy)\^n'Oy'rijifs\^-V) 3A;i/M?f^ (III), tf;:^. [hU (n-^5^;i/ 
) T>^-.^7AJ fcf:;^ ('t^>T^;«7/N>r K^>r K-7-^;i/A.i;>^-^;^f l^- - 

y>r;imm. (IV) ^i:*®^M:*;bAK^>T-::}->cDJ^4^^*X>^#jf Pjti^o 
[0 15 3] 

bi^^u:;^-^^®?, m^^^yzr^ym. Vy^yiry(.^ym. >f;i/vy^ 

, ^UU-izA, v^'*:^<.s>'Ti7A, :i}ji^yoA. :^hay^^A^ ^^V ^A^tcom. 
[0154] 

-hta ® ck e) ^» (b-3) ^ > -ft :^ > 'mt^%} i a.^^^ -e * /t « 2 m&.±m 
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(b-3) m^±mit^mt.Rm l r >r y^yM^m^-ta it^m 

[0 15 5] 



\t. fi-^^l^^cfe^^TTfH-la5^ (i-a) vm^ti^it^<^^m^-t^, 

[0156] 

[fb 1 7 ] 



(b) 




(I-a) 



[0 15 7] 

(^i+J, R^-R^, M, m, nt3J:ZJ^X[t. ^tl^n±fB-j35^ (I) ^(D. R 
m't. ) 

±ia-|S^ (I-a) {CfeV^T^MMi: Y®M-^li^^5^5-^LTV^T%J: <, -f 
[0 15 8] 

Chem i ca 1 Rev i ewfgSS^ 1405 ^ - 2/ ( 1 988^ ) 
Chemical Review|fe935^927^ - (1993^) 
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WO 98/30612 6^-i^izmm(Dmm&mr-^yti'^mif^n. M^i^-^izit 

A 1 

mmm^. mmm^. vym^. yi^mm^. /^u^ym^^LKit^n*^^^ 
. ^mm^. vym^^L<i-x/\u¥ym^^m-r^mi^mtim^Lr^m^m-t 

o ) 

BR4" 

mmm"?: mmm^. vym^. yf^mm'^'. >'^^>^f>M^t)L<^ir4^^>$:•^ 
, mmm^. vym^^L<itJ\u^ym^^m-t^mmmt)m^Lt^m^^-t 

c ) 

*^liPF^", S b F^", h V'7JV:tU '$( yy^JVuis:^- p-hJV:iLy:7.JV 
[0159] 

:tuy-{ym^mmmit. 

±mm^±mi\:-^m (a) (j^^t (a) j ^lv^e)^^*'JfeSo ) , 



>4^ 



(b) r^i^re- (b) j t^^o :i t.tf^$>S. ) 
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mit^^ (d) $:^tJ3^A^T^#^„ 
[0 16 0] 

(c) a#: 

[0161] 

0 ^^nmihmhhX. =Rf*:6U(C«S 1 AlgOg, MgO, Z r O. Ti 

Og, BgOg, CaO, ZnO, B a O. ThOgJ&h*, ^ ^ ^r-^t?^ 

-a-^^feliiS-^^, ^ti-a-^-^::r^-r SiOg-MgO. SiO 

g-AlgOg, S i Og-T i S i Og-VgOg, SlOg-CrgOg, S i Og- 

t^t^\-tA l2O3$:^^-:0i:t-'2>t;O7bW* l/V>„ 
[0 16 2] 

^fc, ±fBM*i^'fl:%'{i, ^i>fi(SDN agCOg, K2CO3, CaCOg, MgC 
O3. NagSO^. Al2(SO^)3. B a S O^. KNO3, Mg(N03)2, 
N03)3, Na20, K2O, L i gO ;& ifCD^^J^, ^^i^, 5^^*^. mitmm 

[0163] 

Hv^lC^^ b<Mv^^tl-5S^ii, ^5z@*'! 1 0 ~ 3 0 0 yti m, ^f*L< 1*2 0 — 2 
OO^amT'feoT, Jrb^Ma^'^ 5 0 ~ 1 0 0 0 m V g , i5f * L < 1 0 0 ~ 7 
0 0 m^/gcDieffltC^ U> IW?L^«;<)^0 . 3 ~3 . 0 c m V g ®^HlCfe-5 3 
*'^MtL^^o 3(7)4: <tMI?{£^5l:;T 1 0 0~ 1 0 0 o°c, b< « 

1 5 0-7 0 o'cxmwLhxm.m-^n^. 

[0164] 

mWi^^U^yitmt.LX\t. MgClgs MgBrg. MnCl2> MnBrg^ 
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[0 16 5] 

#> M a r % ^ -5 „ 
[0 16 6] 

[0 16 7] 

>rn^3ftt±, TP:7i>, A-Y □ ^-c 9>r h> '^'^^fflf, 

M^^-fb-^^Ji: LTti, a-Z r (H A s 04)2 • HgO, a-Zr(HP04)2, ~ 

Z r (KP04)2 • 3 HgO, "T i (H P 04)2^ a -T i (H A s 0^)2 • HgO, 

a-S n (HP04)2 • HgO, r-Zr(HP04)2^ r-Ti(HP04)2, 7 -T i ( 

NH4P04)2 • H20 7&^f(Z)##^^M^D|gS'[4^M;&^?5)^P^f Pjtl-So 
[0 16 8] 

^b7^4^=S2 0 A&.±(Dmnmmtf^O . l c c/gI^_h(D=fo(Z)75)W^ l<, 0 . 3 
~ 5 c c/go=b®:^^#{c^f ^ Uv^„ ^^"C, #H?L^aii, 7i<.m^n i/ ^ - ^ - 

^m^^r^Ti^mmxmicj: u, *ib?l^M2 o~3 x i o^A<Dmmlz^\,^xm^^ 
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[0169] 

^=g2 0 Aj(^±<DM?L^a*^0 . 1 c c/g J: V^=fej(3D$:S^i: LTfflV^ 

[0 17 0] 

[0171] 

¥:^hm^milLXlt. TiCl^, Z r C 1 ^tjii^CDm^^y^^M'ft-^m. T 
iCOR)^, ZrCOR)^, PO(OR)3, B(OR)^fjiif(D±mrJVZ2^iy\^iR 
ItmitTi^m&^^i^) > [A 1 j304(OH)24]'^^ [Z r4(OH)j4]2+, [Fe30( 

ococH3)g]"^ fji^(D±m7i^mitm4^yfjtifti^mf^n^. :iti^(D^t'^m 

^-^ L/-i/a >-rS|^lC. S iCOR)^, Al(OR)3, G e (O R)^^ HcZ)^ 

MT;vn^>>F {R\tm.i\:yi^mm^^E) r^E^mii^^mi'xmfz^n^m. sio 
LTii, ±m±myi<^mitm^yty^mmiz4y^-:^ u-^ymyht^mizmmBit 
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[0172] 

[0173] 
[0174] 

^«i^b-^#fi: LTli, l&^ti^l 0 — 3 0 0 Atm<Z)|gH^Cfe-2>jS^§J:|^;&:V^L^i^ 
4-^5^;i/-l-^>7^>^C^CDj^^M^m*^2~ 1 4<Da-yi-Uy^ 

o 

[0 17 5] 

(d) mm^t^m^^ 

[0 17 6] 

^IJC1~5 0(Z)/ND>!f>fbj^^b*m»S:^t-c 
[0177] 
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[0 17 8] 

ttj^^M^^i~5 0(D^-f[:*^S^7tlij^^M^lgS[i~5 o<JDAn>!f ^-fbM^b 

[0 17 9] 
[0180] 



[0181] 

R2^ii;!fc^, j^^M^fs: 1-20 <Dm.ityi^mm^ tMmmm^m i - 2 o ©/n 

[0 18 2] 
[0183] 



[^b 1 8 ] 




(V I I) 
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[0184] 

(1) (a) is^x^m^ (b) ^BMo^m^r^m-^^izmM-t^-i^m. 

(2) (a) (c) (CffiJtL^M^^^\ (b) ^^M<Dm^X^ 

(3) (b) ^mi^ (c) ^c^i^#L;tMM:$:\ (a) ^^McDMl^-V 

(4) (a) (b) (c) izmnLtMmm^^m^wz^ 

[0 18 5] 

±fB (1) ~ (4) (D^l5m\ZlB\^X\%. ^mm^6^(D'pr^<hL%2'D]^J.±.\t 

(b) $tlTV^<5,_hfB (3) , (4) J3 T tt, ^^^^{C 

iSl^TS^$tlT^^J&V^^:^^ (b) ftSCDjlKi^ L T %) J: V^„ ZlOD^-a- 

(b) {i, |W^-T'%M^oT^^TtJ J:V^„ 
[0 18 6] 

±facDffi<2fc (c) \Z^^ (a) ^J:t>*^4> (b) ;?)'5iEi^$ 
[0 18 7] 

w.mm^mz^\^xm\^ibn^^m^m.it7i<.mm^}i hxM.wm\z\t. -ztua 

■y. -^^y. ^y^y. ^=3r-y->, ^^^y. Hr^^y. "rijy. y^y'ijy. jtr 
'^^j^Em^Wim^ita^^; i/^u^y'^y. i/^u^^'^y. :^^jii/^u^y 
^y^£E(Dmmm^it7hm ; ^y-^y. hjvmy. ^^y^yt^i^(Di^mmm.^tyK 
M; :r.^uy^ov Y^. ^uji^y-^y. i/^ p n ^ ^ >;&h*(Z)7An>!f ^^fbj^-ffc 



6 3 



miiE# 2000-3039143 



4^2000— 127665 

[0188] 

^ (a) it. Rjz^mm 1 V y h Jim V . mmi o~'^^--i o~^=^:;v. ntL<{t 

[0189] 

M-7- (M) iKD^JVit [(b-l)/M] *\ ii^O . Ol'-lOOOOO, ^ L< 
0.05 — 50000 i:;^^ J: e)^4T'ffiV^pJtl'5 = 
[0 19 0] 

^ (a) ^(DM^^mm^ (M) iKD^Jltt [(b-2)/M] 7!)^, il^ 1 0 ~ 5 0 

0000, ^gF*L<ii 20—10000 0 tfji^^ots^rnxm^^^ti^. 

[0191] 

Md=- (M) t<D^J]yl:t C(b-3)/M] -fyK MS 1 ~ 1 0 , ^? * L < 1 — 5 i: 
[0 19 2] 

i^^lltc;^;CTfflVA^tiSfife:$> (d) li, (b) ^b^iig:^^ (b-i) ©^^-a-fcii 
, ^;bi:b C (d) / (b-i) ] A'^ii^o.o i~io, ^^L<iio.i-5ii;^ 

-5 J: e) fi^^^ (b) (b-2) CD^^-^jCli, ^;UJt C (d) / (b-2) 

1 *^iiS0.0 0 1 — 2, ^^L<li0.005— 1 tr£^J:^r£MX^ (b 
) tf^m^ (b-3) ®##{C(i, ^;i/J:b C (d) / (b-3) ] t/^Mn 0 . 0 1-10 

, L< tiO . 1 -5 i:;^^ J;e)^4-efflv^e>tl'5o 
[0193] 

2 5 0°C, ^ff^L<JiO — 2 0 0°C, #{C^y^^L<li6 0 — 1 7 0°C(DmmX& 
•g>o M-a-J£;^fi, ®SSi±~l 0 0 k gXc , ^e^S L < ti^jE- 5 0 kg/ 



6 4 



ffisiE^ 2000-3039143 



#2000—127665 



[0194] 

(b) (^)^gV^^CJ; UMSi5t-'&3i:=fe;T^S„ 
[0195] 

:*:^0^{C^Sr[:5^l/> (^) M-^-^f^ (A) it, ^^^(DmcDm^i^. (B) 
lyy Y^l^xm^m (C-1) i:t-S3i:*^T'$, (^) (A) 

fe<kr>*facDS-a-^ (B) $:-^t;,^ifigi^«, =&m^mi^(Dmu ti^xmm^^ :r. t 

t>^X^^. tr:i^mMlzm^:i^^\yy (^) (A) it, ^''^y hm^hX 

^^^^^ h^ffiac^l/> (^) m^i^ (A-1) ^ LT#aM^^^C^M-r-2>3i:*^T' 
$So ^ e>tc^'*^7 (^) M-^^ (A-1) li, ftecDa-^^ (D) 

t-flyy Y^hxmM (C-2) ^Zli:;^^T'^, (^) M-^<* (A) 

ti, ^*^-7 h^'l4$4x?tM-^#i (E) t^uy \^Lxmm<^ (c-3) iif-S^i: 

[0 19 6] 

(^) m^i^mmm (c-d 

(^) M-^#;M^% (C-1) it, :*:fgP^fC^^x^ l/> (^) M-^<*: 
(A) m (A) Je^^^T^^'IScDftfi^fi-^^fc (B) hjb^^^-5o ftecDM-^^ ( 
B) iiLXlt, fSmm^iiV :ii^Uy, ^m^^V :r.^Uy, mf±mi&mm^V :r. 

yM^W, T/ntfu^ • x5^i/>^M-^^> :fu\^iyy'i--^5^y)^m^^. i- 
>'"7^>fi^fifs^^'c^)±fa:i:5=-U'> (^^) fi-^^ (A) a^(D:^V:t]yy ^ y. J3 

(A) (^t^) M-^#: (B-1) 7&W*Lv^„ 

[0 19 7] 
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(^) m^i^ (B-1) it. L/>®WM-^#;. ^?tlix^i/>i; 

[0 19 8] 

J:fHx^l/> (^) m^i^ (B-i) *':x5^i^>.i: a-;tl/:7>r ^cD^fi-a-^^T'^ 

) a-;!r U^-r >(^)a?IS{CJ:oT=fejM?^-5 7!)^, -jlStCl / 9 9 ~ 9 9 / 1 , 

L<{i5 0/5 0-9 5/5T'&^o J:Sa^;i/J:bli, a -^T 1/ 7 > ^ □ 
tri/>T'fe-5^-^lCtt, 5 0/5 0 — 9 0/1 0-efeS3i:>?)W^ L/<, a -:r 
1^:7^' >*^j^^M^-|^4J^/^±(^)a->f U:7-f >T'^-5.^-^lCtj:8 0/2 0 — 9 5 
/5T'fe-g.^i:*W* LV^„ 
[0199] 

x^u> (#^) M^<*: (B-1) ®i 3 5°c. "rij') y^x^m^i^tcmm^m [ 

7/] ^i#^C$^JPS^iJ5iV^7^)^, 0.4 — 7dl/g, ^^L<l*0.5~5dl/g® 
^HT' S r }fI)'^M ^ L l^o 
[0 2 0 0] 

x^l/^ (ft) (B-1) x5^ly>feJ;t>*j^^Md^m3-2 0 

^' > h fi |g ^ fte CD ^ b ifef ^ ^ # $ tl -2) ^ U ig L W ^ L T V ^ T J: V ^ o 
[0 2 0 1] 

-^^JJ^iifc^jKUx^^fb-^tJ, fcJ:?>*^^^^y x^-fb-a-^iTb^^if e^tv^. :i<Ux> 

-efeU, ^*^3tfU x>>fb-a-^®Mi: LTli, l,4-/\dp-9-^ya:>. l,5-/\^-b-i?x 
1,7-:^^ ^ >:;^'x>, l,9-T':tri/x>, 2,4,6-::^ ^ ^ h U x>, l,3,7-?r^'^ 
h ';x>, 1,5,9-T-':?E7 h Ux>feJ:t>'S;^'l^'x;b/^:/-tf >;^j^#(f e>tl-5o 
[0 2 0 2] 

^fe, ^i^^JtfU x^-fb-^^^M^ LTli, l,3-i/>7 n/<>^ S>"x>, 1,3-^/^ 
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5-\^-j\y-2-j;i-^<ji^y. 5-f V >^n tf UT'>-2-y';i/;K;i/:^>> ^5^;i/ti 
y D bf U > -5- y ;i/ ;i/ > , 2-n: ^ u > -3-4 V n t° 'J ^ > -5- y ;i/ ;i/ 

> i m- •:fU^-Jl-2,5-JJV:^JV±>y:iiyf£ii if^^ if^tl^. 
[0 2 0 3] 

;i/-2-7;i//}f;i/;^>, 5-x5^;b-2-y s—f v:/5^;b-2-y ;i/AK;b:^ > 

, 5,6-i;^f^;L'-2-y 5,5,6- h U ^ f^;i/-2->' >fe J:l>*2-:K 

JV:^y^E0:>\^iy^ UTJl^y ; 2,3,3a,7a-5=- t Kn-4,7-^ ^ y-lH--f' y 
T-*>i3J:t>*3a,5,6,7a-7^ h^H }.'n-4,7-^ ^ y-lH— f >^>:^ifcD hVy^U 
yjl^y ; 1,4,5,8-i/^ ^ 7-l,2,3,4,4a,5,8,8a-;r^ ^ H KP^:7^ 
^ZJ^IZ^ 2-^5^;i/-l,4,5,8-i;^ ^5? >'-l,2,3,4,4a,5,8,8a-;!f-^ ^ t Kn:^:7^ U 

2-X^;b-l,4,5,8->:;^ ^ y-l,2,3,4,4a,5,8,8a-;ri' ^ t Fn:f-73? L/>, 
2-^n t:°;i/-l,4,5,8-2;^ ^ y -l,2,3,4,4a,5,8,8a-;ir^ ^ t: KD:^:7^ 2- 
^^i/;i/-l,4,5,8-i;^ ^ y-l,2,3,4,4a,5,8,8a-:t^ ^ t Kn-:J-:7^ 2->^ 
■T-T U;i/-1, 4, 5, 8- ^5? /-l,2,3,4,4a,5,8,8a-;r^ ^ H FD^>'^ 2,3- 
i/^5^;i/-l,4,5,8-i/^ ^ y -1,2,3,4,4 a ,5,8,8a-^^ '$( \1 \^n^y uy^ 2- 
^5^;i/-3-X^;i/-l,4,5,8-i/^ ^ y-l,2,3,4,4a,5,8,8a->f ^ ^ t Kn^7^ b 

2-^^ □ D-l,4,5,8-S:;^ ^ y-l,2,3,4,4a,5,8,8a-:2j-i7 ^ \l \^ ^ V y ^ 

2- >^n^-l,4,5,8-S;^ ^ 7-1,2,3,4,43,5,8,83-;*-^' ^ tl K D :7 ^ 2-:7 
;i/;tn-l,4,5,8-^:/':)l ^ y-l,2,3,4,43,5,8,8a-::r<^ ^tKa^:7^fl/>^J;t>*2, 

3- V^ U n-l,4,5,8-s;^ ^Jr y-l,2,3,4,4a,5,8,8a-;r^ ^ \l Kn-^-^^ Vyt^E 
<D^h^tyi^urJV^y;^^-^i/^U [6,6,1,13.6,110.13,02.7,09.14] 
^5^-fe>-4, ^y^y'^U [8,8,12.9,14.7,111.18,0,03.8,012.17] /\>X-<n 
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-fe>-5, :t^^iy^U [8,8,0,12.9,14.7,111.18,03.8,012.17] K3-fe>-5;&^* 
[0 2 0 4] 

$e>lcx-f-U> (B-1) {i, X5^L/>, Sm^^l^>;^)^e>^^$ 

[0 2 0 5] 

::^^lyy (^^) fi-^^ (B-1) hLTli, 1/ >(Z)#3fifi-^#:, 

r<Z):r:^l^> (^) fi^f$; (B-1) Kit. ±fBx5^lx> (#^) M-^#: ( 
A) {i-^^tiTSiVx, t-J&t?*., ai^b> (^) M-^^ (B-1) it. ^^C-NMR-e 

m^Lr=.:^^j\y^mti'^mmm'f-i o o ommr=.^) o . iM^^-tT-^So 

[0 2 0 6] 

(^) fi^#: (B-1) it. :r.^Uy^'^^^Jk^(D:^mx^m&m.^^^ 
^r=.it:i.^uytoc-^iy7^yii^'<)^^':ck^(D:^'mx^Pkm'^'t^:itiz^ 

xnt> :itt>x^^o 

[0 2 0 7] 

x^l/> (^) m^^m^i^ (C-l) ^cfev^T, x^l/> (^) (A) 
i:ffi(Z)M'^#: (B) iKDMMtt (A : B) it. 1 : 9 9 ~ 9 9 : 1 , ^ b < 
10:90 — 90:1 0 ®|gHT'^ S 3 i: J?)^M* LVn. 
[0 2 0 8] 

x^i/> (^) fi-^#:Mj5g% (C-l) it. :^mm(D^m^m^^iDf^v^mmx\ 
mm'\^^mm. mm^^m. ^mmitm. :^v-j-:fm±M. yy^^^uv^y 
n. mmm. mm. vm. mm. ^mm. ^vcMim. mmm.mM. m\\L 

[0 2 0 9] 

X5^U> (^) lt-^#:,1iM% (C-l) li, <^^(Z)^^$:^iJMLTigjtt--5 3i: 
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(1) x.^uy (^) m^i^ (A) ti&(Dm^i^ (B) , ^^t^mmiz^ijmu 

(2) =L^lyy (^) (A) ^ifficDM-^^ (B) , fcJ:r>*^MtCJ: U^iD 

V ^ T ^ ^ S: IM^ 55 S ^ ^ o 

(3) :r.^Uy m^i^ (A) i:ff&CDM^<^ (B) , ^3i:?>*mM{Cj; U^JU 
$ S ffi^^^ ^ ^ ^ (C n ^nSlIM {C L ii§^ b t 

(4) ±fH (1) ~ (3) (D:^m^m^^t>ii:xno:^mo 

[0 2 10] 

±iBc^j;e)«ix^u> (^) fi-^#:iiM^ (c-i) li, ^m^. mnmnmc 

*^0^{c^Sx^ L/> (^) M-^^*: (A) ^fe(ixf^u> (^) m^mMm 

mi^. ^-y^h^mi^. w&'^^m.mi^. wm^mi^. ^mmm^^. mm^mi^ 
^) m^i^mm<^ (C-l) x^^u^ (^) m^i^ (a) t 

[0211] 

J^T, :*:f§P^lC'e^Sa:5^ (^) M-^^^t (A) *fettx5^lx> (^) m^i^ 
(C-l) :^)^^3^S^?^#;^Cov^T J: t;i¥^{cmB^f -2>o 

So 
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[0 2 12] 

^m-fu-^Mmt. (^fc) m-^i^ (a) ^r=.it:r.^uy (^) a-^ 

(c-i) ^m^^^^i 0 0 — 3 0 ov(Dmmm.mx'i^4 j:^jwmLr^ 

^SrO^^ii^, tfJig^aMl 3 O-C-S 0 0°CT'^MtC*|gi-^r il{Cj: Uf^-S^ 
[0 2 13] 

tt^. mm-^u-mmmt. ±fax^u> (^) m-^^ (a) 
(^) s-^^M^#f (c-i) ^mmumi o o~3 o o°ctvn°u y^^Mtciifffi 

ti^^ji^. tfJJgMlgi 2 0 — 3 0 o°cx±mizm^-t^z:inz^ ^Tb^T' 

M# (rfd-) ^g^li, IS^y^fpItCl . 1~1 . 8^, it^^-roItCl . 3~2 . 5 
[0214] 

tS;^, •fU-mm-mt, _tiBx^b> (^) M-^#: (A) ^felia:5^lx> 

mi^x^. ^t>-^^ z.inz J- u l t % j; vn„ 

[0 2 15] 

^mmizgh^:i^^i'y (^^) m^i^ (a) {j:, A:/;l/^^'ffi7:)'^^v^z:i:}^)^e>, 
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[0 2 1 6] 

3ymm-f£i£(D^mmizj:ijm^ti^o 

[0 2 17] 

:$imm(D:r.^uy (^) (A) (^) m^mmm (C- 

1) ^^yyh'-iyBymB-t^z.tizj:ijm'^n^y^jhi^ yy u-y^ 

[0 2 18] 

;&J3, -^yyv-yBymmmt. ±IBji^i^> (^) M-a-^ (a) i^t=.\t:r. 

^L/> (#^) (C-1) ti^it>i'^^'pfS:<}l%-"D(Dmh. fifiCD^IfJilTb^ 

^ [0219] 
[0 2 2 0] 

^^^i--^ (Pi) s^#c (A) ^^ciix5=-i/> (^) m^mmm cc-d t^^p. 
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[0 2 2 1] 
[0 2 2 2] 

iiS2o~7o^^s, tt^-mmwo^m^izitm-^z^i ommmv&^. m 

#fCj;oT, ^^5 — 2 0 0 m@;g(Z)j^#7 >r 3 i: y^j'^M* bv^„ 

[0 2 2 3] 

(^) (A) *7^lix^^> (^) fi^fls^m^; (C-1) $:MVNT, tKU 

;i/A:t^^i:(D#«7^' ;i/AS:i^itt-'5^i:*'^T'^'2>c ZICD^, 
±}c^|§0^{c^^ai^i/> (^) M^^ls (A) ^f=.itx.^\yy (^) M^^^IsM^ 
% (C-1) *^^;&S7W';i/AH^#>$:J^LmL, g^^L, |5l^®^#T'?^iP?l^^ 

[0 2 2 4] 

T', *^0^lc^Sx^ L/> (^) fi-^^ (A) *7tlia:^l^> (^) M-^^ci^W 
(C-1) *^^:7^' ;i/A$:i^5t-^eo r^VN^, 3<7) ^' jKUT^F^-f 

[0 2 2 5] 

fH^KU x:;?.-T- LTli, ^icffJPIii?^ v^*^, ^#:ei;ici±, "r-vysn- 
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[0 2 2 6] 

^-my ^ (^) m^i^ (A) tt:Lit:^^uy (^) m^ms. 

(C-1) tt^ibf^^y >( }Vh.t.ir^^}r ^ \^y ^ 3KUa:X7^;i/>'^';bA^ 
[0 2 2 7] 

_hfHx5^L/> (^) (A) (^) m^ii^m^m (C-1) 
M 7 -f ;i/ A ^1 b T^M -r -2) ^ i: A'^T' ^ „ 

[0 2 2 8] 

(^^) «-^^iti (A) ^t=.\%aL^lyy (^) M-^^M^i^ (C-1) 

[0 2 2 9] 
[0 2 3 0] 

±m(Di.orj^:r.^vy (^) M-^<* (A) 
(^) ll^#;M^#l (C-1) mi±\z:JL^\yy (^) M 
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-^fls (A) ^fciini5^i/> (^) m^mmm (c-d 5:ffm=i-7=-i' ^^-t-'S 

[0 2 3 1 ] 

T-r:^yv-, 3KU>^PH'l/>, 7KU-l-y5^>, ;KU-4-^5^;i/-l-/>v>5=->;& 
, ^Vr^ V U- ^Vr^VU— hVJ\y^j:E<Dif -jv^m^i^; ±4 uy-6 

, -^-rD>-66, :^>rD>-io, i-^uy-iu •r4uy-i2^ -f-^uy-Qio^ tKu 

[0 2 3 2] 

n If ix > i:* M v^ ^ - i: ^ L v^„ 

[0 2 3 3] 

Wm,^ ^mMmt, m^itx.^uy (^) M-^^^Is (a) *;tlix5^i^> (^) 
M-^#:|Mi^ (C-1) a#±{CT-^VTJ¥m3-^^' >^*-t-g>:6'^{Cj: v; 

[0 2 3 4] 
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tt^±m(D^oizmu±iz:ii^i'y (^) m-^i^ (a) tr^itx-^i^y (^^) 

m^i^mmm (c-d ^nia^-^-^ y-^^-t^mcit. »Micttg?x^L/> 

) M^#: (A) tr^it:r.^uy (^) S-^^iJ^I^i^ (C-1) $:fl?mn--7^^ > 
LTfe<fc<, (^^) M^#: (A) ^felix^i/> (^) fi 

(C-1) t(Dmmti^nf^^t=.isbiz^ muic^isb^^(D:^m. m^it 

M^|gi:t;t^tcxf^l/> (^) M-^#: (A) ^7t(j:x5^u> (^) m-^^ 
(C-1) $:l¥ffii:-7^'f >^*LTt<^:V^o 
[0 2 3 5] 

SI^(D*nXMS (T-^VT®laffl§Mlg) li, mUt:i^^Uy (^) M^#: (A 
) *;L<ttx5=-^> (^) M-^#:ia^#!i (C-1) * fetiSMilTMfilttffll (^ 
y. m&m^V :i^^uyf£tf) r^mmtzn^uy (^) 

(A) =foL<i±x5^i/> (^) M-^#*M#; (C-1) m(Dmm^t3^xj^^ 

3 0 ~ 3 3 0 X: T'fe J; U^^L<{i 280 — 320 °C$e> {C^^ L < 2 8 
5~3 0 5°CT'feSc 
[0 2 3 6] 

*7t»#i:»M(cS-r^1SfSI (TM6^Bg*fcl±x5^ L/> (^) M-^^*: (A) % 
L<tix^L/> (^) (C-1) ) racD^^tt^r^'^^i-SfciblC, T 

[0 2 3 7] 

J¥ffi=3--7^>r ^ b< 2 0 — 3 0 Om/^^, J:U^SL<{i40~ 

2 0 0 m/rS^^^tlXJt^T'^f^b^x-So 
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[0 2 3 8] 
[0 2 3 9] 

*igB^(Z)ai5^u> (^) M-^^ (A) it. mMiz^^vmtz.ii^'^-^mx^. mm 

[ 0 2 4 0 ]• 

(^^) M^#: (A) tr=.ii:n^l'y (^) fi-^#:j|M^% (C-1) *^e> 

tif^x^. tct^itmm^^ u a.-wmm. mmwmm. '^j^wmm. ^^t^m 

a^if^M^^T, (^) fi-^^ (A) tt=.lt:r.^Uy (^) fi 

(C-1) ^^4t£}^^^'>>Wmt:itizJ:^Jiy~ht.r=.ify-^jv2^ 

[0 2 4 1] 

^mm(D=c^iyy (^) M-^#: (A) ^jttjix^i/^ (^) M^mmm (C- 

[0 2 4 2] 

m^^mmt. ±ibx5^i/> (^) m-^^ (a) (^) 

(C-1) i:. mmmt^m-^L, *Di^tfc(iMffiLT, ^r^^FJCDTf/x-fb* 

[0 2 4 3] 

^nmiz^^:r.^uy (^) S-a-^: (A) ^7t{ix^b> (^) M-^^M^% 



msiiE#2 0 0 0 - 3 0 



#2000—127665 



(c-1) ^^^rj^^^mi^<Dmm:^mtLxit. m^itrm<Dm^i^:^mi)^mif^n 

[0 2 4 4] 

m^m (c-i) ^xti. mBn(DmAm(DumTnmt ^miz. wmm(D^^iz 

[0 2 4 5] 
[0 2 4 6] 

mmm^^mom^m^it.. :^^uy (^) m-^i^ (a) tr^it:si^uy 
) m^i^m^!^ (c-i) 1 0 omAmzML, mm^^eomA^. 0tL<iit 
1 0-5 oMSSP-e^So !i^mmmmM(Dm^m^7^^(pf£-r^^t.. mmi^<D^ 

[0 2 4 7] 

trffBx5^I^> (^) M-^^ (A) (^) m^mK^m (C-1) 

^rnxmrnmrn^x. ^m'ltmmm^m^i^mL. :in^-miziy- hmz^m 
t^. r^v^-^:^ miy- h^mmM(D^mumi;A±izimLx^m^i±^ tmmi^ 
t^m^^taf^x^^. 

[0 2 4 8] 

mm^mi^mMmmm(Dm^wi'^it. mnE:^^uy (^) (a) ^r-it 
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:^^Uy (^^) m^m^m^ (C-l) 1 OOMiSPtC^L, 3iSl~5 0fiig|J 

o 

[0 2 4 9] 

mm:^^l'y (^) (A) tf^lt^i^Uy (^^) M^^m^m (C-l) 

[0 2 5 0] 

*^H^T't±, SfffBm^l/^ (^) M-^^ (A) *fetix^lx> (^) «-^^;iifl 
mm (C-l) ^^i?)^MLTi3t-t{i> ^^g|6^&#:?:#-5^^t;T'^-g)o -'S36<;(C 

ttScM^mtJ <fc S , ^ J; ^> ^ fjt if ^O'SM^ T ^ ^ o 

[0 2 5 1 ] 

m 

(^) m^i^mmm (c-d . ^ism^ 

mLxmm-^it^. murawtti: LTii, am. em. ym> m^m^^mf 
^^tti^x^^. mm^mmmzj:^mMmmizti^^x. mm^tmrnm^p 

[0 2 5 2] 
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[0 2 5 3] 

^^m(D:n^]>> (A) (^) m^mmm (c- 

[0 2 5 4] 

0 jffi^ife/ (c-i) ^mmm^^Lxm'^ti^. mia^MmiiLrit. mmniDtix\^^ 
^Miii0^mmx$>nitmzmm^j^ < m v^ ^ - *^T' ^ ^ „ 

[0 2 5 5] 

^^7h^arc^l/> (^) a-a-f^js (A-l) 

^'^^^ h^ttni^^l/^ (^) M-^^ (A-l) li, x^P> (^) M-^<ifc (A) 
[0 2 5 6] 

h^'\^:ii^uy (^) fi-^<;|s (A-l) it. ^ t^ij JV^it^MO) 
#^T, ±fHn:^l/> (^) (a) i&«&-r § i: e) V- i: 

[0 2 5 7] 

^ i/^'fs^ufDft'^^f, :i^^^i/m^m:3i^ lyy'&.^mmit'^m. 

[0 2 5 8] 

yzfu ti°;i/(^ ^)T^ U i^ - 2-11 \^u^iy-^-y J ^y-^u t^;K^ ^) 
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[0 2 5 9] 

o 

[0 2 6 0] 
[^t 1 9 ] 

»R' 
/ 

- N 

\ 

[0 2 6 1] 

j^^M^iJ 1 ~ 1 2 , ^ b < lij^^M^lfei ~ 8 <z) t;i/^;i/«.> ^«M^iSc 6 
— 12, ^^L<ii6~8®i/^n r;i/=3p-;i/«C'^^o 5a;feJ:fB.(5Dr;b=^;i/a, 

[0 2 6 2] 
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[0 2 6 3] 

;^-7^;i/, fe<j:c>*i/'^u n s ^^cJD^y is 

Sy i;>Vl/:n:;^.5^;i/, h ^ n Kn :7^;b^(7)^y fcJ:t>*iy^*'J S/S/;i/x;^7^ 

, a:> K-i/j^-lf S/^ n [2.2.1] h-5-x.>-2,3-i;^;b;J?>^ 

^J:r>*i;^"^y K-2/>c.-tf S/^ n [2.2.1] ^ 

:/h-5-x>-2-^5^;i/-2,3-iy:*;b;jf>^ (pi ^®?™) (D^yi3J:t>' 

CD^-^<Z)T;i/^;i/a®j^^M^i5C 1 ~ 1 2) , p-7.f=- U>^;i/;Jf>@?(Z)T;b=J|r;b 
i/-3-^^;b-l-:y>>, 3,4-ai}K^iy-l-^>7^>, 3,4-x;K^i/-3-;>l^;i/-l- 
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[0 2 6 4] 

[0 2 6 5] 
Ut2 0] 



R^C=CR^ 




[0 2 6 6] 
[0 2 6 7] 

-So 

[0 2 6 8] 

:^l§fD:^j;b/j<>^^ LTfi, 7^";;!/^, ^^^'U;!/^, vb>r>M, 

y \^i/^U [2,2,1] ^-2-x>-5,6->:/' 
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yf^4^^ym. MTi^iy h^:nym. 5^ N v KdM*:7 \^iy^u [2,2, 
1] ^-f h-2-:ny-5,6-V:^ jv:i^ymMyi^m. ^v^ymv^^)\y. '^h'^ym. 

7^ h ^ fc: F n ^? ;i/®E>:;^ bfi/^^n [2,2,1] /\:/ 
h-2-x.y-^,S-Vij)\yir<ymV:^'^)\^. t: Kn y^riji^- ). 

[0 2 6 9] 

v^m^~)\^. "y^^) )vm^-)\y. 7.7-r')ym\f~)\y. ^s#^i^-;b, p-t- 

[0 2 7 0] 

^IBffi'fi^Ey v-ti, 3i5=-L/> (^) M-^#: (A) 1 0 OMMgpfc^LT, M 
mt. l~10 0fi*SP, ^ L<«5~8 OM*§I5<5D4-e^M$4x<5o 

h\ 2,5-i:/^^;i/-2,5-tf>5.(t->r5^;i/A-7l-:J^i>)^:^-9-> 
, 2,5-i:;^5^;i/-2,5-if';^(t->^5=-;i//N°-::r=^ i/)^dpi/>-3, 1,3-tfx (t-^r^^;!/ 
/^°-;r:^S>>r yyon°;i/)^>-^'>, i,i-t:'^(t-:;^>;by\°-;r=^i/)A^ I/- h 
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y >r;i/A-^dp-9-^ H\ ^^u^ jv/^^-yf^^ir-^ y^. 3,5,5- h u 

■f^u-h u;i/, V:^^)hr^J^ vzf^u-v u;i/^if$:#{f er^T&^T'^-So 

[0 2 7 1 ] 

^.(D^ots^'yViDx^m^nnt.. ±12x6^ l/> (^) (a) 1 oommm 

fC#LT> -IStCJi, 0 . 0 0 1-1 olias®*-e^M$tlS3^;b^M* 

o 

[0 2 7 2] 

mx.x^m-t^z.n^x^^. ^z.x^m-^n^mmmmh\.x\t. ^v^)hm 

mm.i\Li^m^m y . ^^^^y^ ^rf^y. >r^^>, J ^yiB^x^^fij 
y^JiEm^fiHmmityi^m^mm; ty^u^^^^y. :^^)\yy^u^^'i)-yi5^vf 
'rij\i\^u±-7^vy(D^or£(Dmmmm.ityi^m^mm; ^U)\^^yMy. 

^^Xf'fV^^U)\^^^\yytj^E(Dm.mitmitii^m;:^^J-)V. 
[0 2 7 3] 

(^) m-^i^ (A-1) tci3{t^^*5:7 h»§:r«l_h$-&^f^M$:^-r-2>o 



8 4 



miiE#2 000-3039143 




#2000-127665 
[0 2 7 4] 

Mn^^^MtLXlt. m (II) ^^y. ^uJ^^yfy. =iy\';i/ h-r>r>, r.^y 

-SH, SO3H, -NHNHg , -C O C H (O H)- ifCDaSr-g-ti^-fb 
[0 2 7 5] 

[0 2 7 6] 

±fB®il5t»^{i, ±IH<Dai^l/> (^) (A) 1 0 0fi4g|5{C^L 

T, o.ooi~5M*S, b< iiO . 1 ~3aa:gpcD4T'^M$ti 

[0 2 7 7] 

:x.^Vy (^) fi^{$: (A) (D^^y h^mt. t^^Jfe^^O^^-e^f e)3i:7&^ 
1?^, mx.it:n^h'y (^) M^<2ft (A) $:^^^^(C^^L, r^VAT-^-fS^y 
•v'-fe j:tK^i;?;«j;bBg*^^J;&^$:^MfCAtIX-, 70~2001C, ^*L<li80 

-1 9 o°c(D^mru 0.5-1 5mm. mtv<iii~i omm^m^-^^z. 

[0 2 7 8] 
[0 2 7 9] 
[0 2 8 0] 
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^r=.. J¥m^^h'&^MbT, mmmx% x^i/> (^) m^i^ (a) ^^^-f^ 

x'-i: $:M^5$i±T, h^^=L^Uy (^) M-^^: (A-1) ^ri^ig-T 

^:itti^V^^. RjZ^Umit. (^) M-^^ (a) (Dm,^M±. 

i^miziti 2 0-2 5 o°c(Dmmv&^. ^(D^z)f^um^i^r^zi5^1^aRmm 

[0 2 8 1] 

:i(D ^ o iz Lxmm^nr^^^ y hm'\i.=c.^uy (^) M-^#: (a-D cfijc^s 
0M4%. L< tio . 2 — 3 0M4%®^Hp«!i{cfe^„ 

[0 2 8 2] 

^^^^ 1-^^:1:5^ (^^) m-^i^ (A-1) li, ^14®]«v^^Mii®g?^ic^ 

ti, Li}-^^[7,]f)'^±^i^:r.t^^^m^^mizmn. ttz^^m^mmzmti^n^^^ 

[0 2 8 3] 

>^ N^'^Ji^^l^^ (j^) a-^#:^I^% (c-2) 
^^^mizm^^^y h^n:^^iyy (^^) (C-2) {i, _bf2^*^ 

:7 l/> (^) M-^^: (A-1) ^, ?^^'ffi(Z)ftfi®a-^^ (D) tf)^^tji 

€>o ftfi(Z)M-^<*c (D) tLXlt. ^mm.Ti<V x.^uy. cfi^M3KUx^l^>, ]^ 

«-^^, ^Dfcf l/>i|-^<*:, >''nt:"'l/> • ai^l/>^M'^<2fc, ynhfL/>-l->r 
5^>^^M-^#:, l-:/7=->M-^^;&t*(D7KU>r U^'-i- J: t>*7K U T ^ K, vKU 

ggjii'C^lf ^ti, ^tie><D^;?)^T'tt, (^) fi-^<*; (D-1) AW^LV^, 

(^) M-^^ (D-1) IZit. ±m:r.^Uy (#^) fi-^i*: (A) i)^^ 

[0 2 8 4] 

0:5^ (^) m^i^ (D-1) tt, ^^bx^^M-^^^E, 
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[0 2 8 5] 

±f3x^U> (^) jt-a-^ (D-1) f)^:ii^l'y ta-TtUy ^ y(Di^m^i^v$) 

) ti, b^'^' >(Z)a^{Cj;oTt;M^-5 7!)'^, -IStCl / 9 9 ~ 9 9 / 1 , 

L< li5 0/5 0-9 5/5Tfee„ ±m^)Vit\t. a-^ \yy ^ yfr^^u 
\^lyyV$>^m^lZlt. 5 0/5 0-9 0/1 0T'^-5^i:;6W^ L<, a-:t 
Uy^ yf)^^mm^WL4:&,±(Da-:t\yy>( ^T'fe^^-^tCti 8 0/2 0~9 5 

[0 2 8 6] 

0 315^ u> (^) M^^^fc (D-1) li, 1 3 s-c, ^iivy^i;m^Lt:Lm.m.mm. 

[7?]^\ 0.4~7dl/g. L<«0.5~5d 1 /g(5[)|gfflTS>-5r i: 

[0 2 8 7] 

^fe> {PO fi-^^ (D-1) :ii^U>feJ;tJfi^^M^f!t3~2 0 

[0 2 8 8] 

" -So 

[0 2 8 9] 

$e>Cx^lx> (^) (D-1) ii, >;5^i^>, 81^:^5^ 

(i, il^ti 1 ~2 o^;i/%, * L < tt2'- 1 5 ^;i/%-efe^„ 

[0 2 9 0] 

x-5^L/> (^) M-^#: (D-1) iiLTti, Xf=- t.t^\t:r.^ 

x5=-u> (^) s-a-^ (D-1) ®e>^, x5^p> (^) m^i$- (A) jsA^(Z)s 



8 7 



ffitiE#2 000-3039143 




#2000—127665 



, %m i^mm) x^n^:it%x^^^L. tr^mm mmm) xno:i^^x^ 

-So 

CO 2 9 1 ] 

:i^^iyy (^) m^mmm (c-2) ^c^v^T, ^'•^^ h^'isoi^u^ (^) 

m^i^ (A-l) i:ft5®M-a-#C (D) i:(Z)M»i:b (A-l : D) tt, 1:99-99: 
1 . L<{ilO : 90~90 : 1 0 <DmmX:&^ Z. tiiJ^M^ LV^„ 

[0 2 9 2] 

h^'\^:i^^Uy m^mmm (C-2) C^, *l6H;g®g6U$:M;& 
t)^;^.^^HT% tf^'IS^^^Frj, tf^^^^FJ, ^«l»ihM, ^ U :/R§ih^f(I, T> 

RSft^Rf. ?tM, mm. mm. -^mm. ^^m±m. ^ 

[0 2 9 3] 

ifyv hM^^^i^y i^) m^mM<i^ (C-2) \t. 'A^(D:fsm-^mmi^x 

m^-t^z.t.tf^x^. V'^-y h^^:n^uy m^i^ (a-i) iim<Dm^^ 

^t^m\'\ M;i{i±iax5^ u> (^) M^^M^% (c-i) tLmm(D:^mxm 

[0 2 9 4] 

±m(DJ:ofjt^'^y h^ii:n^uy (^^) M^i^m^m (C-2) li, 
[0 2 9 5] 

±m(Di:ots^^'^y V^^:jL^lyy (^) (A-l) ^ J: r>* ^* ^ h ^-[4 

x5^b> iPk) m^Wmm.m (c-2) ij, y-y u-y 

sy^m. ^'^2mm4 yy u-i/Bymm. ^m^yyu-yBymm. t 
-^"-i y ^ ji2^^m. y!^^^^ yy \y-y3y^Bfjti^xtuj:-t^z.tiz^ij, y 
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[0 2 9 6] 

^mM(D^'^y h^^:r.^uy (^) m^i^ (A-i) J3 J;t>*^'*^ 

(^) m-^i^mmm (C-2) $:^?^1--g,^i:{cj:Uf#e>tiS:7'f ^ 

^jiifiZ0mr^$>Sa ^fe. i--fu>. ;KUni^5^;i/, ^M?g^ ^'{C^-T -S^^tt 
[0 2 9 7] 

(^) M-^^Mfi^#? (C-3) 
*|gB>9{C^Sni^l^> (^) m^m&^i^ (C-3) (^) a-^^ 

(A) N ^'14 31-5^1/ > (^) fi^#: (E) i:7b^^7SiSo 

[0 2 9 8] 

^*^:7 N^'f4ni5^l^> (^) m-^mt. _tIS^5^U> (^^) M^#i (B-l) j?)^ 

^^:7 h^'ffia:5^lx> (^) M-^^ (E) {i, :i:5^U> (^) (B-l) 
$:MV^T±fa^'5:7 h^'l4a:f=-U> (^) (A-l) |0^^(5D:?^^T'|^^§•r 

[0 2 9 9] 

:i<DJ:z)izLxmm^nr^if^y hm-\^:ii^i'y (^) S-^^ (e) cfj{cfei:r 
'g.^'IS^y ha®^*^:? hili, jlSlio . 1-50 

L< i±0 . 2-3 0a*%(Z)|eH|:^{C$)^. 

[0 3 0 0] 

(^^) M-^<^^ia^% (C-3) ^CfeV^T, x^L/> (^) M-^^ (A) 
^^*^:7 h^Sx5=- L/> (^) a-^#: (E) i:<Z)fi*i:b (A : E) li, 1:99 
~99: 1, ^f^L<tt 10:90 — 90: 1 0 <DmmX$>S Z. t^'^Mt. Ll^o 
[0 3 0 1] 

:y^^UZy (^) m^m&m!^ (C-S) l^, ;2js:#g0^®g6^$:^;&t)J5;VN«gHT% 
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M. mmm. mm. mM. mm. mm. -^mm. ^^m±m. ^mmm. mit 

[0 3 0 2] 

x^i/> (^^) m^mmm (c-s) it. ^Amo):^m^mmLxmm'r^^t 

if^-V^, (^) m^i^ (A) t^^'^y h^^:r.^Uy (^^) (E 

^mm!^ (C-l) ^|W|^<Z)^i5ST'$^jtt-^^ii;6^T^S. 
[0 3 0 3] 

0 ±ta(^)i:e)^^3i^i/> (^) fi^M^% (c-3) it. s 

y^y^m. T-^^-y^ jvj^mm. M^yyu-ynymmtjti^X'MJi^^ 
it. mm^. mm^mmizmn. mmcDi. ld p E<D^mx&^\i- hy-jv'&. 

[0 3 0 4] 

m^mMm (c-3) ^^mt^zinz^vm^t\,^y^;vMs 

[0 3 0 5] 

(^) «-6tf*^ifl^^ (C-3) it. m'\i.(D^\^^unt(Dmm^izmnx 

[0 3 0 6] 

^mMiz^^m^iyy (^) m^i^t5^z^:ii^uy m^m&^mit. ^ 
mmzmn. mmm^mzmtir=.mmi^ibmtbti^o 

[0 3 0 7] 
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[0 3 0 8] 
[0 3 0 9] 

^tci-^^rnxm^tlfcit^i^O^mmit. 2 7 0MHz ^H-NMR O;*:^^ 
0 GSH- 2 7 0), FD-K»:J>ff (H:*:«^SX- 1 0 2 a) ^$:fflVNT9^ 

[0 3 10] 
[^^Ml] 

-;i/7.51g (SOmmol) T H F (5^ h ^ H K n :7 ^ >) 5 4 m 1 
Ji^?*, 0 rfCT^i^;!. v'^^i>i:7A:/D ^ K 1 8 . 5 3 m 1 3. 
ON, 5 5.6mmol) 5: 1 5 Tf^T -ecO^J^J o < U i: T'# 

UL. l^mMj^Ltco h;b:i:> 1 8 0 m 1 $:;{|0x., 1 0 0 "C tC;&II^ L, 

x-5^;i/^THFi:®ig-^^?K$:,=^4 0 m 1 ©^f-S r i: T' ^ U - L;^: 
" o ^M*T'?^iP^, /A°^5tv;i/Ar;i/T'll K3 . 7 5 g (12 5mmol) ^J:Zf 
h UX5^;i/y ^ > 1 0 .4 5 m 1 (7 5mmol) $:^^IDL, 8 8-CtCTl^r^ 

;^'^f;b;tr9A{c J; Vnm-t^ZtX. Z-t-'zT^ )\,^ ^) ^ )vr KB . 2 2 g 

(JK^7 0%) 
[0311] 

^H-NMRCCDClg): 1.42(s,9H) 6.94(t,lH) 7.25-7.54(m,2H) 9.86(s,lH) 11.79( 
s,lH) 

f^-^iZ^mU^Ltz.^ 0 0ml (Z)Mf5#llCa:^ J -jv 80ml, n-yf'^ St^i/ 
JVT ^ y 6.0 6 s (22.5mmol) ^ J^X^S-t-zf^ JVV JIT JV-y^il }^ 2 
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.84 g ( 1 5 . 0 mmo 1 )$:^AL, ^Uls2 4mrmimW 

H^®^t^ife4 . 5 6 g (IK^7 0.7%) ^mt^o 
[0 3 12] 

^H-NMRCCDClg) : 0.89(t,3H) 1.26(s,30H) 1.44(s,9H) 1.53-1. 75 (ni,.2H) 3.57( 
t,2H) 6.79(t,lH) 7.08-7.11(dd,lH) 7.26-7.32(dd,lH) 8.32(s,lH) 14.22(1H) 
[0313] 
['ft 2 1 ] 



nOctadecyl 




(A) 



[0314] 



^^iZ^m. T;i/rf>fig|L^ 1 0 0 m 1 (^M^StlfC, ^t^m(A) 0.8 6 
g (2.0mmol) i: 2 0 m 1 ^rttii*^, - 7 S'ClZ'^mhmWVf^L 

o :iniZn-^^;vU^^J^l .4 3 ml (n-^=^^>^M, 1 . 5 4 M,. 2 . 2 m 
mol) & 1 0 4>^^t:tT?gTL, -^(D^^^K V tmU^X-^UL. ^^T'4^ 

C I4 (THF) 2^^0.3 8g (l.Ommol) ®THF2 0 m 1 ^MtC^iT 

'^yxw^m-t^^tizj:'')^ Tta^ (i) xB^n^mM.'&'^^e(Dit^m^ o 
. 2 2 0 g (iix^2 1 .6%) mr^o 

[0 3 15] 

^H-NMRCCDClg) : 0.88(t,6H) 1.25(s,78H) 1.57(s,4H) 3.59(t,4H) 6.92(t,2H) 
7.20-7.26(dd,2H) 7.55-7.62(dd,2H) 8.15(s,lH) 

Fd-MAl^m : 1018 
[0 3 16] 
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[-ft 2 2 ] 

nOctadecyl 




ZrCI- 



( 1 ) 



'Bu 

[0 3 1 7] 

[■^mm 2 ] 

niy-;i/9.6 8g (5 8.9 3 mmol) ^ T H F 1 0 0 m 1 $:tfcji*t. 0 °C fC 
Xai^Jl^^:^iy^2^-y'U^ 3 .0 0 ml 3. ON, 6 9. 

oommoi) ^3 o^^^•^xmrL. "to^^yp ^ < V t^utX'^^L. 

>1 0 Oml, K4.5 O g (149.9 Ommo 1) fej;?>* 

h U:n^;i/r^ > 1 2 . 5 0 m 1 (89.93mmol) ^mtaL. 9 5°C(CT2 

^r^^f#L7t„ ^M^T'Sjf^^fg, 1 Nj^g^s 0 Oml {cT^x>^L, mmM^ 

mm LXiyV:^^;i^^Alzj:iJ mm-t^ 3 ^ T% 3-t-:^-5^;u-5-^ ^ u 5^ 
;i/T;U-7^t K7.3 6 g (J|X^6 5%) 
[0 3 18] 

iH-NMRCCDClg) :1.41(s,9H) 2.32(s,3H) 7.ig(d,lH) 7.33(d,lH) 9.83(s,lH) 
11.60(s,lH) 

^'^izmmU^Lr:L2 0 0 m 1 ©MjiS^tC X ^ J ~ Jl 5 0ml, n-^^i/jvy 
^>1.52g (15.02mmol) ^ J: t>*3-t-y5^;i/-5-^ U ^;bT;U 

5=-*HK2.8 6g ( 1 4 . 9 0 mmo 1 ) Sr^AU, ^UX 2 4 mmmW^W^f:! 

o RizM^-m}±mmLxmm^Ji^^-t^z.tiz^i). tib^ (b) x^^ti^n 

-fe?K#:(Z)'fb-^#?4 . 1 4 g (IR^10 0%) 
[0319] 

^H-NMRCCDClg) : 0.89(t,3H) 1 .25-1 .43(m,4H) 1.43(s,9H) 1.60-1. 77 (iii,2H) 2 
.28(s,3H) 3.56(t,2H) 6.89(s,lH) 7.11(d,lH) 8.27(s,lH) 13.94(s,lH) 
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[0 3 2 0] 
Ut2 3] 



nHexyl 




(B) 



[0 3 2 1] 

^^iz^m. yji^ymmLt^s 0 omKDRi^^iz. it^m (b) 4. is 

g (IS.lOmmol) t.:r.-^)\,i Oml^^^h^^ - 1 S'CK^^nhMW 
% Lfc, ZtHZn--f^J]yV^0J^9 .4 0 ml (n-^^-t)-y^m. 1 . 6 0 M, 15 
.04mmol) ^ 3 0 ^i)^-fxmr < U il^jS* T'^^S L, m. 

L7tZrCl4 (THF) 2^#: 2 . 85g (7.56mmol) ©THFSOml 

5^;i/50inl, i^^b^^l/>2 0 0ml Tift^Lfe®-^, ?>m^mmL. nm:r. 
~^JV2 OmlX'mfft^^tiZj:^. TIB^ (2) X^^tl^^M^m^CDit^ 

<^^4.3 0g ds^m 8 0%) mr^o 

[0 3 2 2] 

^ VNMRCCDClg) : 0.74-1. 54 (m,18H) 1.55(s,18H) 2.31(s,6H) 3.37-3.68(in,4H) 

6.99(s,2H) 7.36(s,2H) 8.09(s,2H) 
FD-m&^m : 710 
[0 3 2 3] 
[ft 2 4 ] 

nHexyl 

"*VzrCl2 

0-7 2 ( 2 ) 
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[0 3 2 4] 

g (Sie.Ommol), TyA-V:^ h-15E 2. 5 0 g, h;i/X>2 0ml 
SrttxZi^, 8 OX:iZXA-^ S^JiyouJ -Jll 4.40g (lOS.Ommol) (D 

?5fe^^;&*^^5iliL7t^, m'^titcimi^^iyV ;!7>f;i/^5A^nv h^^^-f - fc 
J: timi^t--5>^i:(Ci: U, 2-^^ ^;i/-4-^5^;b^aiy -;H 0 . 5 2 g (4 4%) 

[0 3 2 5] 

^H-NMRCCDCIg) : 1.75(s,6H) 2,40(s,3H) 7. 10-7.30(ni,8H) 11.17(s,lH) 
^^izmmUW:Lr^5 0 0ml O^Rmil^lZ:iL^JV^'ir:^i/^J^:fu ^ K2 1 . 
0ml (:r.-^jimm. 3 . 0 N, 6 3.1mmol) ^ T H F 4 0 m 1 SrffcjEi^ 
, Ot:tCT2-^r ^;b-4-^^;U7xy -;i/l 3.6 1 g (6 0. Immo 1) (DT 

HF 2 omimm^ imm^^i-j^xmri^. ^(d^^p-ok^j tmu^xM-UL. m. 

MXS Ol»mWLf=.o h;b^>2 2 0ml 1 0 0 {C:&D^ X- 

y=-J\yXTHF(D-M'^mm^m5 0ml CI ^1 S^^^^. ^ U - i: L fe. 2 4 

X:tT'?^SP^, A^:t-x;bAT;i/-T^tl K4 . 3 7 g (145.5mmol) j3J:t>*h 
Un:^;i/r^>l 2.0ml (86.0mmol) ^mUUV. 90°C{CTl^r^^ 

WLfc. ^^txm^^^. 1 8%^m4 2mnzx^:iiy^v^ mmm^mmi. 

{CiU. 3-^ ^;i/-5-^^;i/-9-U^;i/r;b5='fc K 1 4 . 1 3 g (4X^92%) 
[0 3 2 6] 

^H-NMR(CDCl3) : 1.75(s,6H) 2.40(s,3H) 7. 10-7. 42 (m,7H) 8.55(s,lH) 13.18( 
s.lH) 

5^:$>fC^^a^U?t 10 0ml (DR^^K:^!^ J -;b4 0ml, n-/\dF>>;by 
^>1.82g (18.0mmol) ^ j:J>*3-^^ ^ ;i/-5-pl U 5^;i/T;i/^ti 

Ks.sig (1 s.ommo i)$:i^Ab, ^.^x z ^mmw^mn t=.. Rj^m 
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^7 8%) ^mr=.o 

[0 3 2 7] 

iH-NMRCCDCy : 0.85(t,3H) 1.27(s,6H) 1 .52-1 .70 (m,2H) 1.71(s,6H) 2.34(s 
,3H) 3.45(t,2H) 6. 92-7.35(7H) 8.22(s,lH) 13.49(s,lH) 
[0 3 2 8] 
[^b 2 5 ] 



[0 3 2 9] 

^^izmm. rj\y:^ymmLf^5 0 ml (D^mwz. ^t^m (o i.oig 

(3.00mmol) t:i^-y^;v 3 0 m 1 ^j±j^^^ - 7 8 °C {C?^S|J L ;t 

o ^tHZn--:f^^;vV^^A2.2 0 ml (n-/\dr•^^>^M, 1 . 5 7 M, 3.4 5 
mmol) ^vp^<ijmrL. ^(D^^^ < t^U^X^M-UL. ^MT'4^K 

mw^m\^. v^^Ammm^mmvr=.. 3od^?k?:-7 8t:{c?0-£Pbfez rc 

I4 (THF) 2^i^0.6 2 2 g (1.65 mm ol) ©THF3 0 m 1 ^?R{cM 

^x^i 5mmm^Lr^^. Rmm^mmm^Lr^. m^tir=.mmz:ii~^jv2 o 

ml^m^. :^^V-t.Lr:Lm. :^-^JVl Omlvm^Lf^fj^^^^MLfc. 5 

ti^WiM'^n^(Dit^m^ 0 . 5 3 g (iR^4 2 %) ntzLo 

[0 3 3 0] 

VNMRCCDClg) : 0.50-2. 00 (m,34H) 2.25-2.45(in,6H) 2.50-2.75(m,4H) 6.90-7 
.55(in,14H) 8.85(s,2H) 
Fd-MA^m : 832 



"Hexyl 




(C) 
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(3) 



[0 3 3 2] 

[^^M4] 

^^^izmm&mLf^l 0 0ml (DBLm^lZ::^^ J -ji3 0 ml, 2-^5^;!/^/^ 
n^dri/;i/T^>1.7 2g (15.1 9mmo 1) J3 i: tJ^S-t- >^>;b-5-^ 
^>-!:^'>l^;i/T;b5=^t K2 . 6 4 g ( 1 2 . 6 8 mm o 1 ) $:igA b, ^?ST' 2 4 ^ 

ffi^l^-rs^tfCj: TfH^ (D) T'^$4x^Jt^«^>p^®^t^#j2 . 8 2 g ( 
iK^7 3 %) 

[0 3 3 3] 

VNMRCCDClg) : 0.93-1. 86 (m,llH) 1.43(s,9H) 3.42(d,2H) 3.77(s,3H) 6.60( 
d,lH) 6.96(d,lH) 8.25(s,lH) 13.71(bs,lH) 
[0 3 3 4] 
[-ft 2 7 ] 



[0 3 3 5] 

^^iZ^m. rJl::IymmLr=.l 0 OmlCDKlt^lZ. it^m (D) 0.91 
g (3.0 0mmol) h:^-^ )V 2 0 m I ^^j^^. - 7 8 °C tC^^SP L 
feo ^4xfCn-:/5=-;bi;5^.:7A2 . 1 0 m 1 (n-^^-y- 1.6 OM, 3.3 
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smmoi) ^yp^<ijmrv. ^<D^^^<v tmutx'^UL. ^ux^zm 

C 1 4 (TH F) 2^^0 . 57g (1.51mmol) ®THF20ml mmiZM 

^v-yxm^^^:itizj:i). rm^ (4) x^.^n^n^mmcD^t-^^^o . 

5 4 g (itK^4 6%) 
[0 3 3 6] 

H ^H-NMRCCDClg) : 0.53-1. 85 (m,22H) 1.55(s,18H) 3.22-3.40(in,4H) 3.80(s,6H) 

6.64-6.67(iii,2H) 7. 10-7.26(i»,2H) 7.96(s,2H) 
Fd-MM^m : 766 
[0 3 3 7] 
[^L 2 8 ] 



immm i ] 

^'^^ifzmmmmLr^T.-fy u:7.m i u h;i/;^-- h ^ b-^tc/s^^^ > 5 o o 

ml^ri^AL, 5 0°C{CLT, Uyxm^^ J:X^M.m^m^^itt=.. ^0)^ 
, ^f=-;bT;i/^ y^if>§:T;b^:^'i^AM^g^»Tl .2 5mmo 1. ( 
1) $:0.0002mmo 1 iOx., X^U>idb;d8 k g/cm^-G ICT 1 5:$^^^ 

[0 3 3 9] 




(4) 



[0 3 3 8] 
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. 8g®^ux^i/>$:^^fe„ n'^tit^^v :^^uy(Dmmmmito . 2 a d i / 

[0 3 4 0] 

immm 2 ] 

2 0 0 °CT-3 mm^mLt=:ty V ij 8 . 5k s^s sv ^ S;KDh;bX>"eM 
t^tcLTt^, :f^^jVT;\y^j^Vymm (A 1 = 1. 4 2^;i//'U «i/ S;U) 8 2 

. 7 V hji^s o^vmrLt=.. ^^v^T' 1 . 5^ra7&^(:rT 1 1 5°c^T'#?aL 

o 

[0 3 4 1 ] 

^<75 J: ^{CLT#pDti;t®^*;M^^^^ (a) ®MM3 3ml$:200ml(Z) 
;«/^:;?.^:7^;?.ii^#L, Mfc N;ux>4 2ml 2 N;i/x>^?g ( 

0. 0 0 2mmol/ml) 2 5ml H^tU^. ^UXZmmmWLfc. 
mm^^^^y 5 0ml -e2llIgfe#L, ^=¥-y->$:in;^T5 0ml 

T^^MM^r^- (b) ^mr^o 

r [0 3 4 2] 

-i'iB-izmmnmi^t^:^^yiyxmi u b-^{c, /\^i5?>o . 

5 V y hJV^mXl.. 8 0°ClZl.X:r.^lyyX^^tmm^mm^ii:r=..^(D^ 
, hU^yy^;i/T;i/^-'i'A0.5mmo 1, ©i^M^fig^Mb) 

rM^tC^^LTO.O 0 4 3 mm o 1 }(jtlx., :r.9- U y }±tl 8 k g/cm^G 
{CT4 0:J^r«^^ffo;t„ 
[0 3 4 3] 

m^tit^yi<V^-mmm^V^:^y'{jv^~x?>j^L. ^^vy5 0 OmiT' 
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[0 3 4 4] 

mmm 3 ] 

0 0 7 5mmo itL. M-^mm^ 1 t btc^z. t&^mtmmm 2 tmmizh 
rm^^n^t^. m^tit^^vx-^iyyiti 4 6. i gT&u, ^umigiio.s 

[0 3 4 5] 

[^MM4] 

*JgM2tCfeVNT, 'ft:^#>(2)$:ft:^#(4){Cf^X., -mU&^O. 00 15m 

y:r.^Uyl±tli:t= 0. 3 8 2) $:#t^L;&*^e,, 8 k g / c m^G {C>^ 

fe)J<Ua:^l/>{i3 3, 3gT-feU, [ t, ] « 0 . 8 2 d 1 / g "efe o fco #'f4 

1 fC^f o 
[0 3 4 6] 

immm 5 ~ 7 ] 

[0 3 4 7] 

[^IfeM 8 ] 

mmm2V^t^<^ (2) iA) iCf^x., »»$:0. OOlmmol 
y}±:hi:t= 0. 0 4 2 9) ^ffi 8 k g / c m^G {C-^if L 

Mt^{ci-/\dp-fe>4 0ml t:mmLf^^t.&.^mmm2LmmizLxm'^^n'o 

r=.. m<btir^yi<V:ii^lyyitl 3 3. 3gX$>V. [tj] li2. 53dl/g-e 
^U, I RCi: tl^i?);tl-/\dp-fe>c7)-^*ttO. 8 m o 1 %T'fe o 7^„ %'fS$:^ 
1 {C:^f = 
[0 3 4 8] 
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mmm 9 ] 

[0 3 4 9] 

immmi o] 

Oml$:igAL, S "^j fCl->^5^> 2 0 0 m 1 ^r^p'gfC^;!;!! L 7^:^, 8 0°CtcLT 
Ommol, mmm2(Dmi^mm^:^^<DmmiZ:iB\^^Xit^m (2) {Cf^;iT'fb-^ 

M-LXO. 0 0 1 mmo ^f^lZ:^mt.:ii^ Uy iKDM-^ifS:?^ (TK^/m 

^l/>ffiijit= 0. 0 4 5 6) $:#t^L>&;^)'^eJ, ^ffiS: 1 0 k g/cm^GC^ 

[0 3 5 0] 

^'i^tit^^V'^-mMM^i^^:^y -{ jv^-x?>ML. ^^-^y 5 o o m i t 

zmm^L. 8 ox:izx 1 ommmB^tmLfz.. m^tir^^v:n^uyiti 3 o 

.Ig, [77] K2 . 2 0 d 1/gT'feU, I R{Ci; y 1 

.9 Gmo i%x$,^r-^ m^^mi iz^-to 

[0 3 5 1] 

^ [IlifeM 11-12] 

^ifeM 1 0 i:|Hi^{c LT, :^^vy^mr^, '^^^^muz^'To 
[0 3 5 2] 

[^»J 1 3 ] 

l^^«2 0 0 u «y h JVCD^^mW-M^mm-^Wiz. ^^V-y^5 0 V y hJV/^ 
h, ^»J4T'MVA;t@^|;MM^^^^I^D@^!fcM«4^$:Z r^^M^lc^^L 
TO. 2mmol/h, S U ;b ^ - ,^ 2^ $: 2 0 mm o 1 / h , ni^^U^ 

$:5kg/h, 7i^m^4 on-v hjhyhxv^mmiz^.mL. A^oa-a-«i^®M 
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[0 3 5 3] 

immm i 4 ] 

[0 3 5 4] 

immm 1 5 ] 

[0 3 5 5] 

ummi. 2] 

#S^^8 2 1 0 3 7 ^^Hi^fjiiflznmo^^-^^^-mm^mW MFR;()^^1 
[0 3 5 6] 

^-SP 2 0 4 0, ^^it^ m) m) (Dm^^mnzm-r. 

[0 3 5 7] 

[Jtg(M4] 

-7^'rHFl 0 3 0, ^*':7>:r^:^;i/%{:i^) ©^^'14$:^ i {c^^„ 
[0 3 5 8] 
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